JEE Main Exercise
(B)
Let the temperature of bath be x°C.
Then, 3x = % X+ 32

80
3

X

(B)

If T is the correct value of temperature, then
T-0 60—(-5) 65
100-0 95—(-5) 100

T =65°C
(B)
100-0 5
Slope = =—
212-32 9
(©)

Let X be the reading on both Celsius and new temperature scale. Then,
T.-0 Ty -100
100-0 400-100

X X-100
100 300
X =-50°C

(B)

(C)

The system is isotropic solid. Therefore on heating, x, r and d all increase in the same ratio equal to
oAT .

(B)

AS 0Lp > O » the expansion in aluminum rod is greater.

(A)
Since, L, —L, is independent of temperature, AL, = AL, at all temperatures.

oyly =a,l,
(©)
6 O
AL/L  aAT
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10.

11.

12.

13.

14.

15.

16.

17.

18.

(©)

(B)

(D)

Yi_o_3
Y, o 2
AL = AL, + AL,

oL +o,L
o= b+ ol

L

Al 05x107°

o= =
AT

=0.5x10* K™
2x5

y=3a=15x10*K™*

Ad = adAT = (2x107°) x (2x1)x100 = 0.004 cm

(©)

Let AR be the clearance between the tape and ground.

(B)

(©)

(A)

L=2nR

AR _AL _ AT

AR = 0. RAT =1.2x107° x6400x (40—10) = 2.3 km

T:27t\/I
g

AT =%TOLA9

| ML?
12
Al =21 o AT

L AT 18 1,
T 21
BB

Let the amount of hot water taken be m. The cold water taken is 60 — m.
Heat lost = Heat gained

= m><s><(95—35):(60—m)><(35—15)

(©)

m=15kg

Let the final temperature be T. Then,

(B)

2x 4200 (60T ) = (1x 4200+ 200) x (T —30)

T =50°C
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19.

20.

21.

22,

23.

Let m be the mass of water that falls.

It Kinetic energy just before reaching the ground is mgh

=mx10x168 =1680 m Joules.

1680m _ MSAT
ar=30_889 g5
S 4200

(©)

Heat produced = Loss in KE =%mv2

Specific heat of lead,

s=0.03cal/g°C =0.03x10°x4.2 =126 J/kg°C
Since, half of the heat produced is absorbed by bullet, we have

1mv2 = msAT
2
2 2
AT =Y 239" _1786°C
4s  4x126

(B)
Let m be the mass of mixture.
Heat absorbed by water = Heat lost by steam

= 54x1x(90-30)=(m-54)[536x1(100—90) |

m=~609g

A

I(Zo?r ice to melt completely, heat required is
Q, =mL =10x80 =800 cal

Heat released by water to reach 0°C is
Q, =msAT =10x1x10=100 cal

Since, Q, <Q,, sufficient heat is not available for complete ice to melt. The temperature of mixture
will be 0°C containing some ice and some water.

(D)
K, T K,

0°C ' Copper , Brass ]IOO°C
Let T be the temperature of the junction. Then,

KA (7 _0y=K2A (100 7)

L L
_ 100-T =ﬁ:4
T K,

T=20°C

(B)
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24,

25.

26.

27,

. . . L
The two layers are in series as the heat flows across the wall. Thermal resistance, R = KA

(AT)A _ RA KB _ 1

(AT)B RB KA 2
Also, (AT),+(AT)g =36°C

(AT), =12°C
(B)
Thermal resistance, R=L
KA
KA KB KC 1215
= (AT)a:(AT)g:(AT)c =Rp:Rg:R. =6:3:4
6

= (AT)p= 5 —(200-18)=84°C

Therefore, temperature of junction of A and B is
200-84=116°C

(B)
Let the temperature of the common junction be T. In steady state, the total heat leaving the junction is
zero.

34 (1 _100)+ 24 (1 _50)+ XA (1 _0) =0
L L L
— 3(T -100)+2(T —50)+T =0
T =(200/3)°C

(©)
Let R be the thermal resistance of rods. AB and CD. Then the thermal resistance of ring is 2nR .
nR
Ay

Ryc = R+§:R(l+gj and R.p =R

It T is the temperature of point C, then
100-T T-0

R(1+nj R
2

(B)
In steady state, the rate of heat flow is the same through water and ice. So,
- 10°C v
x 4K Ice
0°C v
20-x K Water
4°C
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28.

29.

30.

31.

32.

KA(4-0) _ 4KA(0+10)

20—x X
20—x_i
X 40
Xx=18.2m
(B)
p_MRT_MRT MV,
V MV RT
28x107%)x(30x107°
Am:wAPz( ) ( )x0.5x105
RT 8.31x273
=18.5x10°kg=185¢g
©)

If it takes time t for formation of thickness y of the ice, then t oc y2.

If for thickness of 1 cm, it takes 7 hours, then for thickness of 2 cm, it takes 28 hours.
For thickness to change from 1 cm to 2 cm, it takes 28 — 7 = 21 hours.

(D)
P =ecAT* =ec4pr’T*

- 32

P, = 4x 450 =1800 W

(B)
Power radiated by heater (source), P, « T
: : , , R T
Intensity received at distance d is | = 5> C—
4nd d
The power absorbed by the foil of area A is
4
P=1Ax 1;—2

When both T and d are doubled, P becomes 4 times.

(B)
Power radiated by the body, P ocT*
The power received by detector of area A at distance d is

I R
nd®  d?
As power received is same, we have
LA
df d]
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33.

34.

35.

36.

37.

©)
P =ecAT? AP _4AT
P T
£=1(£]=1x2%=0.5%
T 4P ) 4
0.5

AT = —2x(127+273) = 2K
100

Therefore, the required temperature is
(127+273)+2=402K

(B)
According to Newton’s law of cooling,

AT
S —k(T-T
T k(1T

From 61°C to 59°C, = =k(60—30)

From 51°C to 49°C, =k (50-30)

From above equations, i 30

20

~—
NI

t=6min.

(B)

The rate of cooling (—d 6/dt) is equal to the negative or slope of the curve in 86—t graph.
AtP, —d6/dt =—tan(n—¢,)=tan¢, = K(6,—6;)
AtQ, —d6/dt =—tan(n—¢,)=tan¢, = K(6,-6;)

tang, 0,-0,
tang, 0,-0,
(B)
m
PV = m RT = mT=m,T,

= 4T =(4-0.8)(T +50)
T =200K

(©)

By Wein displacement law, AT =constant.
*m)2 _ T, 2000 2

(A,), T, 3000 3
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38.

39.

40.

41.

42.

(}"m)z = gxm

(A)

A,T = constantand P ocT*
4 4 4 4
B[ f2m | _[ % _(ﬂj _ 256
R T Ao 3y /4 3 81
(D)

E:eGT4:R
A

For black body, e=1

1/4
= T :(Bj
(¢}

If power radiated is maximum at wavelength A, then AT =b
1/4
ol
T R
(A)

A,T =constantand P =ec AT*
! ’ ’ 4
T Mm% _5 and 3=(T—j —2%—16
T Ap 2y/2 P T
PT'=(16P)(2T)=32PT

(©)

PV:nRT:%RT ~ m-PWM

RT

My, Py, My, 35 2 1
j— = X =X — = —
my, P, M, 45 28 18
My 18
m, =—w==%_1k
H. T 18 O
(A)
3RT mv?
Vs =\ M =T R
2 2
o The - Mue | Vie :ﬂx(EJ _ 100
Tu Mg (Vg 2\ 7 98
100

The :¥x273=278.6 K=5.6°C~6°C
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43.

44,

45.

46.

47.

48.

49.

(A)

For constant density process, PocT .

So, when temperature is doubled, pressure is also doubled.
Hence, it increases by 100%.

(D)

In graph (i), T is constant. As P increases, volume decreases.

Hence density increases.

In graph (ii), P is constant. As T increases, volume also increases. Hence density decreases.
In graph (iii), P T . So, volume is constant. Hence density is also constant.

(A)
As the impact is elastic, ‘pl‘ = ‘ pz‘ =p=mv
The impulse per molecule is the magnitude of change in momentum of the molecule equal to

2mvcos45° = 2x 3.32x107%" x19°% x 1

N

—4.7x10% ms™*

(©)

Translational Kkinetic energy of the molecule is K =ng and is independent of type of gas. The

temperature of both gases is same. Therefore, translational KE of N is same as that of Oy. i.e., 0.048 eV.

(A
_ MV _ M SRT _2 3., 2E

3V vV M 3 2 3V

Therefore, E = g RT refers to translations kinetic energy per mole.

(A)
When gas is heated, its pressure increases. The force exerted by gas on piston B towards right is greater
than force exerted on piston A towards left. Since the string is inextensible, both pistons move towards

right.
(D)

Total translational energy = g nRT = g PV.
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50.

51.

52,

53.

54,

55.

56.

This energy is not dependent on gas atomocity as for all gases there are 3 degrees of freedom for

translational motion.

(B)

3RT 1 1 3R
Vrms = v — |Og Vrms = EIOgT +§|Og V

The graph is a straight line with slope equal to 0.5.
(A)

P[mj:nRT N Pz(ﬂjp
p m

Slope of the graph is ﬂ.
m

Higher slope corresponds to higher temperature.

T,>T,
(B)
nRT-py-rm  _ ,_mP _MP
0 NnRT RT
~ o .MR : _M3R _3 _3
Pa RT, <o PB R 2T, 2pA 2p0
(A)
WhenV =b, P=—2 ___2
1+()
b
a
LT
v [P w
nR_1xR 2R
(B)
(B)

When the vessel suddenly stops, the loss in Kinetic energy increases the gas temperature.
Hence, %mv2 =nC, AT

= lmvzzﬂx R x AT
2 M y-1
M (y-1)

AT
2R

(B)

On heaving water from 0°C to 40°C, volume decreases.
Thus work done is negative.

Now, AQ =AU +AW
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57,

58.

59.

60.

61.

62.

63.

At constant pressure, AQ =nC AT

= NCRAT =nC,AT+AW or C,-C, :ATVYF
n

Here, AW <0 and AT >0

= C,-C, <0
Cp <Gy

(©)

C (f/2)R+R: f+2

'YZ_P:
Cy (f/Z)R f
= fy=1f+2
fo_2
y-1
(A)
R PV
U=nC,T =n T=
S ><y—lx v—-1
(D)

At constant pressure, & = l = E .
AQ vy 7

(©)

At constant pressure, = i

1.4

AU 1.
AQ v
AU=@=71.4J

1.4

AW = AQ—AU =100—71.4=286 ]

_f+2 6+ _ﬂ
! 3

f 6

N

AU

At constant pressure, — = 1.3 and AQ=AU +25
AQ vy 4

AQ=1001]

(B)

Total internal energy remains constant. Thus, Loss of energy by O2 = Gain in energy by He

= G, AT, =n,C, AT,

= E><ﬁ><(37—'|'):g><3—R><(T—29)
32 2 4 2

= 5(37—T)=3(T—29)
T =34°C

(B)
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64.

65.

66.

67.

68.

69.

Heat absorbed to convert 5 kg of water to steam.

AQ =mL =5x2.3x10% =11.5x10° J

Work done, AW = PAV =10°x(5x1.671-5x0.001)

=0.835x10° J

AU = AQ—-AW =(11.5-0.835)x10° =10.66x10° J

(B)

For an adiabatic process, T, V,' " =T, V,

_ y_sz(ﬂjl'S_szﬁ
2\, 3 NG

(D)

Sudden process is an adiabatic process, in which

T Vly_l =T, sz_l
= T,=T,(W/N,)" " =290x10""
(T2)one _ 290x10%3% 1072

— — — 104/15
(Ty)y,  290x107°*  10%°
(©)
In an adiabatic process, PV" = constant
op oV _
Y \%
ov __19P
V vy P
(B)
PV = constant = n\;ﬂvy = constant
= TV'*'=constant = AT—T+(y—1)AV—V =0
AV AT AV N 1
= =— Soooo= =
Vv (y—l)T AT (1—y)T
(B)

Slope of plot 2 is greater which means that the adiabatic constant y of 2 is greater. Therefore, plots 1

and 2 correspond respectively to Oz and He.
(B)

AW = Area =%nab

where, a and b are the two axes of the ellipse.

AW =%n(1L)(1atm) - gatm- L
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70.

71.

72,

73.

74,

75.

(©)

Wagcp =Wag +Wge +Wep
=3PV,

(B)

The given process if drawn in PV diagram (with P on vertical axis) shall be clockwise.

Hence, AW is positive.
AW = Area :%(10—5)(4—2):5J

AU =0 since, the process is cyclic.
AQ=AU +AW =5]

(B)
AQjpr =AUy + AWy
AQjps = AUjps + AWy

(A)
PV

PV=nRT or T =—
nk

At the end of processes, process 1 has highest pressure and hence highest temperature.

So, AU for process 1 is maximum.
AU; > AU, > AU,

(D)

Area enclosed by OBC is equal to area enclosed by ODA. Also work done by system for ODA is
positive and for OBC is negative. Therefore, the net work done in one cycle is zero.

©)
The path in P-V diagram is a straight line.
= P=mV+c

where, m is the slope and c is the y intercept.

2
—n\R;szV+c = T=mv +CV

nR  nR

Therefore, path in T-V diagram is a parabola.
2

Also, P=mﬂ+c - t= p~ ¢k

mnR  mnR

Therefore, path in T-P diagram is also a parabola.
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76.

77,

78.

>V
In figure shown, the isotherms corresponding to temperature T,, T, and T, are drawn.
Here, T, <T, <Tj;. Clearly, during the process, the temperature first increases and then decreases.

(2)

If the block ticks n seconds in a day, then
nx2mn \/I = constant or n¥? = constant
g

An 1Al
_+__—

=0
n 21
or ﬂ:—locAT or—zﬂ:T—TO
n 2 no

where, T, is the temperature at which the clock gives correct time and T is the temperature at which

the clock is running.
Clock runs faster by 5 sec at 15°C

—2x5 157, (D)
no
Clock runs slow by 10 sec at 30°C
—2x(-10)
——==30-T, ....(2)
no

From (1) and (2), 2 (10+5)=30-15
nao

= a=g=;=2.3x1075/°C
n  24x3600

T, the nearest integer in 10°/°C, a.=2.

(3)

Consider an element of length dx at distance x from the axis of rotation. Its mass is dm=p Adx.
The net force acting on it is

w
2
wx
&1
Tﬁy/—b T+dT
——————plap]
x Ty
L >

T —(T +dT)=dme?® x = —dT =p A’ xdx
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79.

80.

81.

82.

T X
= de :—pAmszdX
0 L

1 2(12 L2
= T=JpAo (L —X )
The increase in length of this element is

2
dl =de=1&(L2 —xz)dx
AY 2'Y

The total increase in length is

L 213
AL=££I(L2—x2)dx:p(D L
2 T 4 3Y
To keep the rod at constant length, this must be the reduction in length due to decrease in temperature.
So, AL =a AT
L
213 2y 2
N AT:AL: 1 . PO L :pa)L
ol alL 3Y 3Ya
k=3

(4)
Heat gained by ice to reach 100°C is
Q =270x80+270x1x 200 =270x180 cal

If m grams of steam is condensed, then
Q=mL, or 270180 =mx540 or m>90g.
The mass of boiling water which is finally produced is
270+90=3609 =(90x4)g
N=4

(9)
Let the temperature of furnace be T.
Heat absorbed by water and calorimeter = Heat released by iron

= (240+10)><1><(60—20):100><0.11><(T—60)
= T:969°C:(100><9+69)°C

N=9

(3)

The rate of heat transfer is
x4 3x
KA (2K)A
f=3

(4)

Let T (r) be the temperature at distance r from the centre and R (r) be the thermal resistance of shell

of inner radius r, and outer radius r. Then,
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()= f o2

. K(4nr2)=4nK L r

R(%j= L and R(2r,)= L
2 ) 12nKr, 8rKr,

As the heat current is same throughout,

_2,-T(8r/2) _R(3r/2) 2
~ R(3n/2)  R(2r) 3
= = —
Ty R(2r0) 3
= T (%j = iT0
2 3
= a-2=4and b+1=3
= a=6andb=2
a-b=4
83. (9
The power (P) of electric heater is equal to the heat dissipated through the walls of the room.
B 20—(-10)
2.5x1072 . 1072 . 25x1072
0.125x137 1.5x137 1x137
~ 30x137x10°  30x137x100x3
20+§+25 137
=(1000x9) Watts
x=9
84. (7)

1 3 3
=gx1x%x320=4000=4x103 J
a+b=4+3=7

85. (5
For a polytropic process, (PV* =const.)
AW = NRAT
l1-a
AQ =AU + AW
= NCAT =nC,AT + NRAT
l-a
—, Sgp_3r, R
4 2 l-a
oa=5
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86.

87.

88.

89.

90.

(6)
AW =AW g + AW +AWep +AWp,

= NRT, In(V,/2V, ) +0+2nRT, In(2V, V) +0
=(nRIn2)(T,-T,)

_ 4x103RIn2(600—300) = 2R19% 2

X=6

(8)

Let the initial pressure and volume in each part be P and V respectively. Let B, and P, be the final
pressures and V,; and V, be the corresponding final volumes in the left and right parts respectively.
Then, PV =R V)" =RV,

B _(Va) _ ez _g
I:)2 Vl
)

As PV =nRT and both cylinders always have same value of P, n and T, the volume of both will
always remains same.
Hence, the piston will not shift.

AV =0

()

Let x be the instantaneous length of gas in tube. Then the instantaneous pressure of gas is
P=P+pg(ly+4ly—x)=2pgly+5gly—pox
=pg(7lo—x)

4l,

3
AW =jPAdx=Expglj(7|0—x)dx

=39 (21|§ —%Igj

27, 81 (1Y g
=3gx7|§=?gx(—j =<=5)

(4)
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91.

4 T00000 | Po.Yo

L R
If the final length of air column is x = 25 h cm, then the spring has also got compressed by x.
In the final position, PA=P,;A+kx
As the process is isothermal,
PV, =PV =PAx=(PyA+kx)x
kx® + PyAX — PV, =0
10°x* +10° x(100x10°* ) x—10° x(2000x10* ) =0
X2 +x—-2=0
(x+2)(x-1)=0

m=25x4cm

IR U U (Y

Let P be the pressure of water vapour when the displacement of piston is x. Then,
PA=mg + B, A+kx
Work done by water vapour,

h
AW = [ PAdx
0
h
= f(mg +PyA+kx) dx
0
12
:mgh+P0Ah+Ekh
— 60x10x0.04+10° x50x107* x0.04 + 0.5x50x10° x (0.04)’
=841
= AU=AQ-AW =134-84=10x5]
K=5
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1. (D)

XRT
(d) Using V - Y ks “—\/=

Vrms (helum) ’ argon \/_ -
Vrms (argon) ”hghum
2. (B)
In free expansion of ideal gas temperature do not change as there is no change in internal energy. But,

in free expansion of real gas potential energy increases, so kinetic energy decreases and therefore
temperature decreases.

3. (0
Reading on any scale — LFP
UFP —LFP
340-273 °Y—(-160) 67 y+160
373-273 50— (-160) _ 100 110
L Y=-86.3Y

= constant for all scales

4. (D)
When radius is decreases by AR,
4nR%ARpL = 41T [R? — (R — AR)?]
= pR?ARL =T[R?-R?+2RAR - AR?]
= pR’ARL =T2RAR [AR is very small]
2T

= R=—
pL

5. (D)
As the surrounding is identical, vessel is identical time taken to cool both water and liquid (from 30°C
to 25°C) is same 2 minutes, therefore

&) )
dt Water_ dt liquid

(m,C, +W)AT (m,C, + W)AT
t t
(W = water equivalent of the vessel)

or,

. Specific heat of liquid, C, = MwCw
m,
_0 Bl =0.5 kcal/kg
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10.

(©)

According to Newton's law of cooling, the rate of loss of heat is directly proportional to the difference

oi temperature of the body and surroundings.

d :

d—?:k(Tz—Tl) (i)
and dQ=msdT,

dQ _ msdT, (ii)

dt dt
From Egs. (i) and (ii), we get

msd T.
—— 2=k(T,-T,)

T K = Kt [.‘.K:L}
T,-T; ms ms

On integrating, we get
log, (T, —T;)=—Kt+C
or T,=T,+C'e""  [where, C'=€"]
This variation is correctly represented in option (C).

(B)

Heat is extracted from the source in path DA and AB is
AQZER(M)AR(MJ

R 2 R
3 5 13
= E P0V0 + E 2P0V0 = (?) P0V0
(©)
3pv
Vims =
mass of the gas
(A)
. [3RT
M
(1930)2 _ 3x8.314% 300
M
_3x8314x300 5 103 kg
1930x1930
The gasis H,.
(®)
Rate of heat flow is given by,

Where, K = coefficient of thermal conductivity, | = length of rod and A = area of cross-section of rod
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11.

12.

100°C

Copper

Brass

0°C 0°C
If the junction temperature is T, then
QCopper = Qprass T Qsteel
0.92><4(100—T)

46
_ 0.26x4x(T-0) . 0.12x4x(T-0)
13 12

= 200-2T=2T+T = T=40°C

.0 ~0.92x4x60
o Copper 46

=4.8cal/s

(€)

In the given problem, fall in temperature of sphere,
dT =(3T,-2T,) =T,
Temperature of surrounding, T, =T,
Initial temperature of sphere, Ty =3To
Specific heat of the material of the sphere varies as,
c=aT? per unit mass (a.=a constant)
Applying formula,
dd_-: :'\(/fl_ﬁj(-ﬁ - strr)
2
= 2= ST [(3T,) - (T,)'
Mo (3T, )" J

oo Mo2TT)

c4nR“ x80T,
Solving we get,
Time taken for the sphere to cool down temperature 2T,

Mo 16
t= > In (—)
16nR G 3

(B)

By Newton’s law of cooling
0, -6, - 0, -6, ~0,
t 2
Where 0, is the temperature of surrounding.
Now, hot water cools from 60°C to 50°C in minutes,
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13.

14.

15.

K
10 2

Again, it cools from 50°C to 42°C in next 10 minutes
50-42 _ 50+42—90} (i)

60—-50 [ 60+50 .
= _eo:l ...(I)

-K
10 2

Diving equations (i) by (ii) we get
1 55-0,

0.8 46-0,

10 55-6,

8 46-0,

460-106, = 440—-86,

20, =20

0, =10°C

(A)
As we know,
AQ=Au+Aw (Ist law of thermodynamics)

= AQ=Au+PAv
or 150=Au+100(1-2)
=Au-100
Au =150+100 =250 J

(D)

In cyclic process, change in total internal energy is zero.

AU =0

cyclic
AUgc =NC AT = 1X%AT

Where, C,, = molar specific heat at constant volume.
For BC. AT =-200 K

. AUgc =—500R

(©)

Given : Work done, W =830 J
No. of moles of gas, p =2

For diatomic gas y=1.4

Work done during an adiabatic change

W= pR(T1-T,)
y-1
2x8.3(AT) 2x8.3(AT)
= 830 = =
1.4-1 0.4
AT = 330x04 o0
2x8.3
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16.

17.

18.

(B)
Given: Q; =1000J, Q, =600

T, =127°C =400 K

T2 :?

n="?

Efficiency of Carnot engine,

n= W x100%
Q

or, n= Q2= 1000
1
~1000-600

1000

or, n x100%

n=40%
Now, for Carnot cycle Q_T
1 N
600 T,
1000 400
_ 600x400

27 1000
=240 K

— 240273
. T,=-33C

(B)
As Pt =mCAT

So, Px10x60=mC100 (1)
and Px55x60=mL (II)
Dividing equation (i) by (ii), we get

10 Cx100

55 L

. L=550cal/g.

(A)

T

1

e

M

TXC ——
N

As, TVI1=K

So, T V12

Therefore, q= YTH
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19.

20.

21.

22,

23.

24,

(A)

As, P zl(Ej
3l v
But 2 — KT
Vv

So, P=1kr4 or RT _Lyr4 [aspv = uRT]
3 vV 3

gnRsT3 — constant

Therefore, T o %

(B)

In VT graph

ab process : Isobaric, temperature increases.
bc process : Adiabatic, pressure decreases.
cd process : Isobaric, volume decreases.

da process : Adiabatic, pressure increases.

(D)
The entropy change of the body in the two cases is same as entropy is a state function.
©) |

Il mN >

(c) Pressure, P = 3 ” Viems
or. P:(m]\ T

If the gas mass and temperature are constant then
Pox (V.Y ox<TT

~ mu ]
So, force o« (V_ ) o T

ms

e., Value of ¢ = 1

(D)

Volume of water does not change, no work is done on or by the system (W = 0)
According to first law of thermodynamics

Q=DU+W

For isochoric process Q = DU

AU =pcdT =2x4184x20=16.7 kJ

(€)

The equation for the line is
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25.

A
43p,
ZP - u-f?-u(:.:::.:o
O l '.,..'
00O
- P( IE_.,
t‘_‘v;__é o.,‘
: 3 V
Ve 2V
-P -P
P=_0\v4+3p slope =—2, ¢c=3P,
Vo + [slop Vo 0]
PVO+POV:3POVO (l)
But PV = nRT
nRT ..
S P=— (1
o (i)
From (i) & (ii)
nRT

Vo tRoV=3RVg
. NRTV, +P,V? = 3P,V,V (i)
For temperature to be maximum j—\-l; =0
Differentiating e.q. (ii1) by ‘V’ we get
nRV, j—\T/ +Py (2V) =3PV,

dT
" MRV, —— =3P,V — 2P,V
OdV oVvo 0
dT 3PV — 2PV
dv RV,
_M

_3%

\Y P [From (i)]

_ RV

max = o [From (iii)]

(A)
Efficiency of heat engine is given by
Cyk, R R 2 (v C

hW_ G _R_R_2

Q C Cp 5R 5
2

For monoatomic gas Cp :gR .
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26.

217.

28.

29.

(D)
AH =mL =5x336x10° = Qsink
Qsink _ Tsink

QSOUFCE TSOLII'CG‘

. Q _ Tsource ><Q .
e source — sink

Tsink
Energy consumed by freezer
T
. Woutput = QSOUI‘CG - Qsink = Qsink [% _1]

sink

Given: Ty =27°C+273=300K,
Ty =0°C+273=273K

Woutput = 5x336x10° @i?g—lj —1.67x10° J

(D)
For a polytropic process
R R

C=Cy+—— S C-Cy=—

Viion V7 1-n
1-n= R o1 R =n

C-Cy C-Cy

_ In_C—C\,—R_C—CV—Cp+CV
' C-Cy C-Cy
C-Cp
= +Cp,-Cy =R
C—CV( »~Cv=R)
©)
As we know, Bulk modulus

AP AV P
K: j— = —

(—Avj VvV K

Vv
V =V, (1+7yAt)
P VO A
V, K YK 3aK
(®)

Due to thermal exp., change in length (A?) = laAT
Normal stress
Longitudinal strain
y_FA _ At F

Young’s modulus (Y) =

= =
AL)2 ¢ AY
_Fe

A =—
AY

7= 3(1

. ()
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30.

31.

32.

33.

34,

From equation (i), F =LaAT
AY

F=AYoAT

(D)

According to principle of calorimetry,
Qgiven = Qused
0.2><Sx(150—40) =150><1><(40—27)+25><(40—27)

0.2xSx110=150%x13+25x%x13
Specific heat of aluminium

5= 13X2XT _ 43 y/kg-oC
0.2x110

(D)
According to principle of calorimetry,
Heat lost = Heat gain

100><O.1(T—75) =100x0.1x45+170x1x45

10T —750 =450+7650=8100 = T-75=810
T =885°C

(B)

Work-done (W) = PoVo

According to principle of calorimetry
Heat given = Qg =Qpc

13
=—PR,V,
5 0vo
- . 2
Thermal efficiency of engine (n) = =—=0.15
given 13

(©)
From P-V graph,

Poc % T = constant and Pressure is increasing from 2 to 1
So, Option (C) represents correct T-P graph.
(A)
Energy associated with N moles of diatomic gas,
U,=N > RT
2

Energy associated with n moles of monoatomic gas
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:nERT
2

Total energy when n moles of diatomic gas converted into monoatomic (Uf ) =2n g RT +(N - n) RT

L RT+2NRT
2 2

Now, change in total kinetic energy of the gas
AU=Q= % nRT

(A)
As we know, C, —-C, =R where C, and C,, are molar specific

R
or, Cp -C, :M

For hydrogen (M=2)Cp, -C, =a=

SENE

For nitrogen (M =28)C,-C, =b=

%=14 or,a=14Db

(D)

The ratio of specific heats at constants pressure (C ) and constant volume (C,, )

C 2
=y=1+—
y(f]

_P

CV

where f is degree of freedom
C

_p — (l_{_ gj — Z

C, 5) 5

(A)

According to Newton’s law of cooling,

0,-0,)_ (0140,
t 2 0

(60—50]=K(60+50_25j )

and, (5(106JK(2502+6—ZSJ (i)

Dividing eq. (i) by (ii),

(530 0) :%O = 0=42.85°C=43°C
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38.

39.

40.

(A)
Equation of the BC
2P,

P=P,— =9 (V-2V,
SV =2%)
Using PV = nRT
2
POV—ZPOV +4PV
Temperature, T = 0 (-~ n=1 mole given)
1IxR
2
7Py 22
F Vo
a 5—ﬂ=o:>vz§vO
Vo
T-Pol5, Mo _ 2 B2 S5hVo
R 4 'V, 16 8 R
(A)

(a) Given: Temperature of cold body, T, = 250 K
temperature of hot body; T, = 300 K
Heat received, O, = 500 cal work done, W =7

_ I—Q— W ]_250_ 4
Efficiency = T O+ W = 300 Oy +W

O, 500x4.2
5 5

J =420

©)
(¢) In an adiabatic process
TV" 1 = Constant or, T,\V,* ! =T,v,r!

For monoatomic gas ¥ =

) | th

300
@?"?

(300)\/23 s T:(ZV):s = Tz =
T, = 189 K (final temperature)

Change in internal energy AU =n ER AT

-2(3) 5 )crn--27w0
283
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41.

42.

43.

44,

(B)
Using formula,
07 + nyYys

. _(Cpl _n-l v-l
mixture — =

Cv /mix L_4.-12

Y1 -1 Y2 -1

CP
Putting the value of n; =2, n, =n, | —

v

5 T
Y1 = 3’ Y= g and solving we get, n =2
(Bonus)
2
Atemp = Aload and A=nr? = n(lO_a) =nx107°
LaAT = L
AY
or 02x105x20=— 02
(rx107*)x10"
F=20nN Som =i=2n=6.288 kg
g

(A)

Change in length in both rods are same i.e.
Aly = AL,

Loy AG; = Lo,AB,

o _A% oy 4
o, A8 "o, 3

4 0-30

3 180-30
0 = 230°C

(A)
Young’s modulus Y = stre?%s = A
strain ~ A(Al/1)
Using, coefficient of linear expansion,
o= AL = AL =aAT
LAT b4
F

A(0AT)

/ mix

N | W
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45.

46.

47.

48.

49.

50.

(A)
M Cie. x(10)+ M,L = M,C, (50)
or  M;xCi, (=0.5)x10+M,L =M, x1x50

ice

L _20M, ¢
Ml
(A)
(@) N= [ p(dv)
T —O.I’4 2 ‘ 2 —urJ
J.noe x4nrodr _ - jr'(e )dr
0 =10

n!

0.n+I/m

[Note: For more details refer to gamma integration]
oc n, a4

(A)
d 0 3d
H =H,0,|3k | k |0,

or (3k)A(62d_ej:kA e_elJ or ez(wj

3d 10
(D)
Effective thermal conductivity of system
K/A; + KA,
Kog=—11—22
A +A,
KR +K, | (2R)" ~7R? |
- 1t(2R)2
Ky (nR?)+K, (37R?) K 13K,
47R? 4
(D)

Let m gram of ice is added.
From principal of calorimeter heat gained (by ice) = heat lost (by water)

20><2.1><m+(m—20)><334=50><4.2><40

376m =8400+ 6680
m=40.1

(©)
Heat loss = Heat gain = mSA©O
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= 100xS, x(100—90) =50xSg x (90— 75)

25, =155, = sAzgsB

Now, 100x S, x (100 —8) =50 Sg x (6 —50)

2{%}(100-9):(9—50)

300-306=20-100
400=50 = 6=80°C

51.  (A)
Temp. of Temp. of
heat source heat reservoir

J— —_—

3 [e—1m—» -
10 K 10 K

L(6) T

Energy flux, —
gy A\ dt /

_(0-0)(%00) g0\
1

52.  (C)
Let specific heat of unknown metal be ‘s’ according to principle of calorimetry, heat lost
= Heat gain mxSAB = M;Sy e (A0, +M,S e +A6,)
— 192xSx(100-21.5)=128x394x(21.5-8.4)
Solving we get, = 240x4200x(21.5-8.4)

S=916Jkgt K™

53.  (A)
ATpg 120 1205
R 8y 6R
5

L

MWW
R
L/4 R/4 1{4%1,4
120 ,

0
—WW MWW —WW—o0
A R2 P Q R2 B

In steady state temperature difference between P and Q,
ATy =220, 3 30 _g5ec
8R 5 8
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54,

55.

56.

57,

58.

(B)
Rate of heat loss = ms[d—Tj oc 1
dt pS
dT eoxAxT* dar 1
_—_ : —_— oC —
dt  pxVol.xS dt  pS

a),

= X —
[_dT] pPan Sa 8x10% 2000
dt Jg

[ de (—de
= |- > —
dt ), Udt Jg

So, A cools down at faster rate.

_Ps Ss__10° 4000

B

A

(AL)J remains same for both paths ACB and ADB s P
AQacg =AWpce +AUpcs C
= 60J=30J+AUpcp

= Upcg =307

. AUppg =AUpcg =301 A

AQapg =AU ppg +AWppp
=10J+30J=40J

(B)
AUy =—(AUg, ) =—(—180)=1801J
Q=250+60=310J
Now, Q=AU+W
or 310=180+W

or W=1301J

©)

As the process is isochoric so,
67.2 3R

Q=nc, AT =—"xZ=x20=90R =90x8.31= 748
24 2

(B)

We have given,

2
p:pollg(éj ]
1 Py

When v, =V, = Plzpo[l_ﬂ:?

=i
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59.

60.

61.

62.

63.

64.

65.

PVi PV,

AT=T,-T, =|22
_ i PoVo _ Py
nR 2 4

nR nR

1
AT =| = |(PV, =P,V
‘(HRJ( 1Vl 2 2)

_5PVp _ 5PV

s n=1

4nR 4R ( )

(©)

Internal energy depends only on initial and final state
So, AU, =AU

Also AQ=AU+W
As W) >Wg = AQp >AQg

(B)

Suppose amount of water evaporated be M gram.

Then (150 — M) gram water concerted into ice.

So, heat consumed in evaporation = Heat released in fusion

MxL, =(150—M)x L
Mx 2.1x10° = (150 — M ) x 3.36 x10°
= M=20g¢

(D)

a — lsobaric, b — Isothermal, ¢ — Adiabatic, d — Isochoric

(B)

Total work done by the gas during the cycle is equal to area of triangle ABC.

AW=%X4X5=10J

(B)

Equation of adiabatic change is
PV' = constant

Put y=—, we get: y—l=%—1

X =

aiN G~

(B)
Work done,

W =PAV =nRAT = %x8.31x 70=291J

(B)
T

Using, n=1—-—=
g T,
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nei_1-T2 gng T g T2-62
T 3 T
On solving, we get

T,=99°C and T, =37°C

66. (B)
According to question, 1y =m, =13
L1tz 1—E 1 T4 [ Three engines are equally efficient]
T T T3
b T3 _T4
T, T

=T, =\/’T1_T3 (1)
T, =TT, (i)

From (i) and (ii)
T,= (T12T4 )1/3

T, = (TlTj )1/3

67. (D)
T,-T, W T,-T, W,
ma=——2=—fadng=-—223--S
T Q T Q2
According to question,
W,=Wp

Ol
Q T -1, T

600+ 400
=————=500K
2
68. (D)
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(d) Clearly from figure,
A= P A+mg

nRT-A nRT-A

- +mg
oL  Af Al

1 1
= “RT{G‘Z)“‘g

nRT f'] — 1"
g \ -6

Tom=

69. (C)

; ,3RT
(c) ,/rms=
v _ |5 _(273+127) _ [400 \f 2
v, VI (273+237) V500 Js

V5

M ="-x200= 10035 mys.

<
ro
!

S

70.  (Bonus)

(Bouns) Rate of change of momentum during collision

o s 2mvy
my —(—mv) _2m N
At At
N x(2mv)
At x A

102 x2x102¢ x10*
- Ix1

SO pressure P =

=2N/m2

7. (C)
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72.

73.

74.

75.

(c) va = ‘.vl)

,/ﬂ=ll.2x103 - T 12x103
M m

5 \/3”38“2 L 112x103
2x10

(A)
Vl rms M 2
(a) Using |, V

\/ 1’— =3.16
rms Ar) Mllc

©
m[C,, 1+ n:[C".2 ]

nl +n3

© [C).=

(B)
oS 11 5
Cp T (7/5) 7
or ﬂzl—gzg orQ:ZW:7X1O:35J
Q 7 7 2
©)

- T'=10'K
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76.

77.

78.

79.

(c) V=25x10"m’, N =1 mole of O,
T=300K

V__=200m/s
. 1
A= —— R
\/?:\"rtr“
l € V > o)
Averagetime — = —_ = 200.Nmr~ \/-2_
T A
2 x 200 % 6.023 x 10>
_ 2% 200 XU 10718 %0.09
25%x107°

The closest value in the given option is = 10"

(©)

Amount of heat required (Q) to raise the temperature at constant volume
Q=nC AT (1)
Amount of heat required (Q, ) at constant pressure

Dividing equation (ii) by (i), we get
S

Q G

7 Cp 7

- = — . ==

a-@f) |2
(B)
YA :&:%:1.32<1.4 (diatomic) and yg :%:2:1.43>1.4

v
Gas A has more than 5-degrees of freedom.

(A)
f f f 6 6
Energy of the gas, E =-nRT =- PV =§(3><10 )(2) —fx3x10

Considering gas in monoatomic i.e.,, f=3
Energy, E=9x10°%J

(B)

Using, t= L

2n 7% Vg
JT { no. of molecules}
oo — v nN=

Volume
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80.

81.

82.

83.

tp, 500 P

= X ~ 4)(10_8

or
6x108 2P /300

(A)
fl 1:2
U = EanT'i'?anT

Considering translational and rotational modes, degrees of freedom f; =5 and f, =3

. U=2(3RT)+ 2x5RT
2 2

U =15RT

(©)
(¢) Thermal energy of N molecule

LR

2 N, 2
3pfmy_35(2) 3 s 2 s
= 2P[p]—zp(8)=5X4X10 X§=1.5X10 J

therefore, order = 10% ]

(©)

(¢) Heat transferred,
Q=nC, AT as gas in closed vessel
To double the rms speed, temperature should be 4 times i.e., T

= 4T as Vs ™= J},RT/M
lEXSXR
Q=587

CP q
l: E = Ydiatomic = g& Cp -G, = R]

or, Q=10000J=10kJ

x(4T—T)

(A)

Let L; and L be the lengths of the wire when temperature is changed by AT°C.
At T°C.

Ly =L +L,

At T+A°C

Leg =L +L5

o Log (14 0gAT) = Ly (1+ 04AT) + Ly (1+0,AT) - [ L' =L(1+0AT)]
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84.

85.

86.

87.

= (Ly+L,)(1+agAT) =Ly + Ly + Lioy AT + L,0,AT
_ by +asl,

= O,y =
€d L, +L,

(A)

Change in length of the metal wire (A¢) when its temperature is changed by AT is given by

AL = LaAT
Here, a.=Coefficient of linear expansion
Here, Al =0.02%, AT =10°C

o= Al = 0.02 = o=2x10"
(AT 100x10

Volume coefficient of expansion, y =3c =6x107

. p = v
%xlOO =yAT = (6x10—5 xlelOO) —6x1072

Volume increase by 0.06% therefore density decrease by 0.06% .

(A)

According to question, one half of its kinetic energy is converted into heat in the wood.

1 mv? ><1 =msAT
2 2

V2 210x 210

= =87.5°C
4xs 4x4.2x0.3x1000

= At=

(A)
Here ice melts due to water.
Let the amount of ice melts = m;,,

m,,S,, A0
mwswAe = micel-ice S Miee = WL—W

ice

_ 0.2x4200x25 _  ye1 7 kg=617g

3.4x10°

(A)
Heat given by water =m,,Cy, (Trix = Tw )

= 200><l><(3l—25)
Heat taken by steam = mLg,,, +mC,, (T, —Trix)
=mx540+ m(l)><(100—31) = m><540+m(1)><(69)

From the principal of calorimeter,
Heat lost = Heat gained

~. (200)(31-25) = mx540+m(1)(69)
= 1200=m(609) = m~2.
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88.

89.

90.

91.

(D)
nlel +mC,
(d) Using,y = =
mawe mC,, +n,C,
] ¢

3 2 5
n n n +n : - -
71 I Y2 1 Ym 1 | = | im
3 3
9 2x3 5 o 15:{ 17
= —+ = /' m A T ==
1 2 Ym =1 12 12
(B)
From Newton’s Law of cooling,
t 2
Here, T, =50°C, T, =40°C and T, =20°C, t =600S =5 minutes
50_-4OZK(SO+4O_ZOJ (i)
5 min 2
Let T be the temperature of sphere after next 5 minutes.
Then 405_T +k(4O;T —20J (i)

Dividing Eqn. (ii) by (i), we get
40-T _40+T-40 T
10 50+40-40 50

= 40—T=£ — 200-5T=T

L T= % =33.3°C

(B)
Temperature change AT is same for all three processes
A—>BA—->Cand A—D

AU =nC,,AT =same

Eas =Eac =Eap

Work done, W =P xAV

AB — volume is increasing = Wg >0

AD — volume is decreasing = Wup <0
AC — volume is constant = W, =0

(€)

In adiabatic process
PV = constnat
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92.

93.

94.

Y
P (m] = constant ( V= mj
p p

As mass is constant

P ocp?
If P, and P; be the initial and final pressure of the gas and p; and p; be the initial and final density
of the gas. Then

i Pj
] 7/5
= n—P'=(25) =27
i
—n=2"=128 .
(B)

Bursting of helium balloon is irreversible and in this process AQ =0, so adiabatic.

(A)

From the corresponding V-T graph given in question,
Process xy — Isobaric expansion,

Process yz — Isochoric (Pressure decreases)

Process zx — Isothermal compression

Therefore, corresponding PV graph is as shown in figure

P

(B)
Given, V; =1litre, P, =1atm

V, =3litre, y=1.40,
Using, PV* =constant = P,V =P,V]

14

3 4.6555
. work done, W = LZZVZ
'Y p—

x 3}1.01325><105 %1073
-90.1J

Ix1- 1
_ 4.6555
0.4

Closest value of W =90.51J
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95.

96.

97.

(Bonus)
We know that Relaxation time,

To L (i)

N

Equation of adiabatic process is
TV' L = constant

= T L
vrt
1+Y—_1
= TV 2 using (i)
14y
= TV ?2
1+y 1
T, 2V ) 2 Lty
= —f:(_) 2 =(2) 2
T, \Y/
(A)
AP
8 c
£/ i -
A
Y
F [ ,, > D
> |
2}

’/0 -~ (.

From the figure,
WOI’k, W = ZPOVO

3 5

Efficiency, n = W _ 2RV _ 4

in % POVO 21
2
©)
Efficiency, 1 = Work done W
Heat absorbed > Q
_ Q2+ Q+Q3+Qs _ ¢
Q1 +Q3

;)
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98.

99.

100.

Here, Q; =1915,Q, =—40J and Q; =125
1915-40+125+Q,

1915+125
= 1915-40+125+Q, =1020

= Q, =1020-2000
= Q,=-Q=-980J
= Q=980

=05

(D)

For Carnot refrigerator
Q-Q

1

Efficiency =

Where,
Q; = heat lost from surrounding

Q, = heat absorbed from reservoir at low temperature.
Also, &2 _ W
Q Q

1w
= — = —

10 Q
= Q;=wx10=100J
= Q=Q~
= 100-10=Q, =90

(B)
Let Qy = Heat taken by first engine

Q. =Heat rejected by first engine

Q, = Heat rejected by second engine

Work done by 1% engine = work done by 2" engine
W=0Qu-QL=Q_.-Q; = 2Q_ =Qu+Q;

T

eL eL

Let T be the temperature of cold reservoir of first engine.
Then in Carnot engine.

Qu_T g _T

QL T Q T,
T T2

2=

= 2= using (i)

— OT=T, 4T, = T=111T2

(D)
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(I) Adiabatic process : No exchange of heat takes place
with surroundings.

= AQ=0

(II) Isothermal process : Temperature remains constant
sAT = 0:>AU=§nRAT:> AU =0

No change in internal energy [AU = 0].
(I1I) Isochoric process volume remains constant

AV=0:>W=IP~cIV=O

Hence work done is zero.
(IV) In isobaric process pressure remains constant.

W =P.-AV #0
AU = énRAT - g[PAV] £0

. AQ = nC,AT %0

101 (A) 3
(a) Given : K.E. — ZkT=4x10"14

mean 2

P=2cmofHg, V=4 cm’
v PV _ Pogl 2x13.6x980x4

=——=— - =4x10"
KT KT 5 107
3
102. (C)
(c) Total degree of freedom f=3 +2 =35
Total energy, (7 = "’RT:ﬂ
2 2
€ 2
And 1/=_—"=1+l_=1+g=Z
¢, [ 55

103. (B)
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(b) Mean free path, A = —]—,
\/5 nnd”
where, d = diameter of the molecule
n = number of molecules per unit volume

But, mean time of collision, t=——
\'

ms
3kT y) 1
But v__ = T=——— X ——
N R 3T JT
m
104. (C)
As we known,
Cp 2
y=—=1+—, where f =degree of freedom
C, f
(A) Monatomic, f =3
—1+E 2
7373
(B) Diatomic rigid molecules, f=5
—1+E !
-
(C) Diatomic non-rigid molecules, f=7
—1+E 2
! 7 7
(D) Triatomic rigid molecules, f =6
—1+E _4
T3
105. (D)
(d) Here degree of freedom. /=3 + 3 = 6 for triatomic non-linear
molecule.
Internal energy of a mole of the gas at temperature 7,

U :’—/-nRT:gRT: 3RT
2 2

—

106. (B)
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(b) Let C'p and C be the specific heat capacity of the gas at
constant pressure and volume.

At constant pressure, heat required

AQ, =nC AT
:>l60=nCP -50 (i)
At constant volume, heat required

AQz — nC‘,AT
= 240=nC, -100 -..(11)

Dividing (i) by (ii), we get
160 €, s0 C

107.  (A)
Total energy of the gas mixture,
f,n,RT, f,n,RT.
E . —aMRl  ToloR 1
miXx 2 2

=3ngT+gx3RT=15RT

108. (A)
(a) As we know mean free path

1

(e

,/

A=

Here, N = no. of molecule
V = volume of container
d = diameter of molecule
But PV = nRT = nNKT

N P KT
=S —=——=n

) |
=T ==N o h=—=
VKl 7 nd’p
For constant volume and hence constant number density # of gas

molecules ? 1S constant.

So mean free path remains same.
As temperature increases no. of collision increases so relaxation
tume decreases.

109. (D)
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(d) Specific heat of gas at constant volume

1
C.= = fR: [ = degree of freedom

For gas A (diatomic)
f =5 (3 translational + 2 rotational)
nch=2p

v 2
For gas B (diatomic) in addition to (3 translational + 2 rotational)
2 vibrational degree of freedom.

2|
-
L]

Gy
R Hence ——=45—=—

c3 -
1 C‘B

|
o | =2
=

110. (Bonus)
(Bonus) Mean free path of a gas molecule is given by

|
\/'?Tnd“’n

Here, n = number of collisions per unit volume
d = diameter of the molecule
If average speed of molecule is v then

A=

A
Mean free time, T= —
VvV

g 1 = | 2 M [ N ﬂ
V2mnd®*v  2mna® V3RT L ' M
M T ‘”“x d3

T FEZ

2 @ My

- }ﬂ x(ﬂ) =1.09
140 \0.07

A

o

111. (C)
Relaxation time () oc mean free path _ 1 and, voc T
speed v
M ‘E % i
BN
Hence, graph between t v/s % is a straight line which is correctly depicted by graph shown in
option (C).
112.  (A)
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113.

114.

115.

(a) Helium is a monoatomic gas and Oxygen is a diatomic gas.

. 3 5
For helium, Cp; :ER and Cp :ER
5 7
For oxygen, Cy, =;R and Cp. =;R
2 s 2
NiCp +NyCp, RoREISR  1oursd
Y = = = 7= —
: MGy, + NGy, n.ER+2n.§R 2(13nR)
) 2 2
(&)
C" mixture 13
©)
(¢) Given, U=3PV+4
U= i nRT = i PV
2 2
L by =3PV 44 oo, f =652
2 PV
So f =6
Hence the gas is polyatomic.
©)
(¢) PT? = constant
nRT
( . )T } — constant

T4 V-1 = constant
[using PV=nRT)

Taking log both sides
4inT - 1Inv = [n constant
differention w.r.t v

ar _av :

T 7 (1)
dV=WAT (i)
from (i) & (i)

e

o
(A)
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(@) Resistance of spherical shell of thickness dr and

radiusr is
dr
dR=—"—"— ino R =L£]
o] 8B
Total resistance
r
R=] K(::trz) (T /
¢ 4
= R=;(l_ij
47'(K fl 1'2
8, -0, _ 4nKnn
— 9 -—9
current R r—n ( 2 l)
116.  (A)

(@) From the conservation of energy
Change in potential energy = Heat energy

i K O 0RO L
= mgh=mcAT e 4200J’kgC—0'147C

117. (C)

(¢) Letm be the mass of each liquid, s, s, and s, be the
specific heatof x,y and z.

When x and y are mixed
Heat gained by x = Heat lost by y

2
ms (16— 10)=ms,(20-16) = s, =§Sz . (1)
When yand z are mixed
Heat gained by y = Heat lost by z
ms,(26 — 20) = ms, (30 - 26)
3
.__>82 X6=S3 x4 =83 =—=8,

.. (1)

From (i) and (ii)
T T
3"2 2| 4I

When x and z are mixed, let the final temperature be 0
( S3 9\

9
10 {30 w3 =2 | =0=23.84°C
= 0-10 4(30 0) | : 2)
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118. (B)
() From, Q=nCAT

dt dt
Rate of heat is same for both gases
o, 991 _ 90
dt dt
dT dT
n,C (— =n,C, (—]
or, Mm% 2%2| "4 2

dt /|

(dT 90
,&: dt /5 6 90 x 3 E

"Gy (dT‘ 120 120x6 8
dt /, 3

119. (B) n -
(b) In adiabatic process PVY= constant
Differentiating both sides, we get
= (PXY)WWV'dV+ VdP=0

s dP=——YPdV - dP _ _ydv
V P 4

120. (C)

(a) Given, PV'? = constant

From PV =nRT

PocI —7:>< vV2 = constant = T ac /¥

V V
P L] =J§=\/§ [ V5 = 2¥; Given]
o \n Vi

121. (C)

Heat and work depends on the path taken to reach a specific value. Hence, heat and work are path

functions.
122.  (A)
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(@) Efficiency of heat engine
I, 1  f

"zl‘?s :ﬁzl—;? [T, — sink temperature|

3

==L =0T
1 . T,-58

23 i)

From equation (i) & (ii)

3 58 1 1 sg
4‘7+5=>Z=T=>T=232

123.  (A)
(@) Coefficient of performancc=gzj= = TLT
o, S
~dt __ 263 263
dW 298 263 35
dt
de, 263 dw 263
:ﬁ=‘.)(§=“ S &:"?'ﬂ
dt /33 dt 35 Rad= dt e
124. (D)

il T ) =
@ ~=(l——’-] 100 _ﬂ)
Q To:) = 0 (l

“- Amount of heat energv sunnl; ine frof
the source, 0= 2400 J i

125. (A)
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126.

127.

128.

. dp
(a) Given — = —ap
dv
Integrating both sides we get

p y
d -
- I.sz_ajdv :[_Jn[.&):—av = P = po€ av

Po 0 Po
Using ideal gas equation pv = nRT

pak pove ™ (s
nR R

n=1)

L S 20w e (-a)}

dv R
—av |

Po€ o = —

=2 {l-ayj=0=vV -
_Pol _ Po

™M™ Rae Rae

©)

(¢) Given,

Volume of cylinder, V = 4 * 103 m?
n=1+2=3moles
Temperature of the mixture, T = 400K

From ideal gas cquation

= PV =nRT .;>P—%vl.
3% 8.3x 400

=P =00 5 p=249x 10°Pa
4x10™

©)

(¢) From the ideal gas equation,
PV =nRT
= PV=CT

Therefore, PV v/s T graph is straight line.

(A)
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(a) Root mean square speed is given Dy

3KT __l_
Vims = va = Vs X 7
(VMS)OZ My ("rms)o2 =P=l
(vrms)H’ Mo, (V,.,,,_,.)Hz 32 4
= (Voms )H2 =4x(vrrns )02 ("'(Vrms )02 =]60m/3)
=4 x 160=640m/s ; e

129. (A
(a) Root mean square velocity i1s given DY

f3RT l_:V >Vo> Ve
Vms= Tﬂmem— H (6]

f 3
(c) Total kinetic energy = 5 PV = —Z—PV

130. (C)

3
According the question EPV =N x2 x 107

3
i 5x2x105 x1000x107 = Nx2x107

3 5 -6
= N=Zx2x10 <10°x10 =%x10”=l.5x10”

1077

131. (D)
(d) RMS speed of gas molecule at NTP
3RT

M
Average speed of gas molecule at NTP

avg

The required ratl

’7"8 ’

ﬁl

132. (D)
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(d) Here, initial internal energy = Final internal energy

F] F2 F FA
5 M T MR 2n,RT+ anRT
mBAT +nm KT,
or = n]Fl +NZF2
133. (D)

(d) Given, temperature of oxygen molecules, T = 27°C
Pressure of oxygen

___RT 1.38x300x107%*
" 2nd® NP V2x3.14%(03x107°)% x1.01x10°

=102x10"° m =102 nm

l

134.  (A)
(a) At constant pressure, JUJ = nCydT =n 2 RdT

7R
dQ =nCpdT = n(T) dT and dW = nRdT

.'.dU:dQ:sz%: 1=5:7:2,

(S H BN

135. (C)

Z
(¢) According to Equi-partition law each degree of

1
freedom contributes EkBT

1
Average energy = f(i KBT]

1 3
Average energy =3 EkBT = -2—kBT

[ fmonoatomic = 3]

136.  (3)
(3) (C)) iy Of two mixed is given as,
3R 3 5R .
nG +nG, l.—zv + 5 OR o
(Cr ),,.,u= s = = R
n+n, 1+3 4 4
=% @=3 ' S
137.  (A)

As the rods are identical, so they have same length (¢) are area of cross-section (A). They are
connected in series. So, heat current will be same for all rods.
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138.

139.

140.

Heat current = (@) = (gj = [gj
At Jag At Jge At Jep

(100-70)K,A _ (70-20)K,A _ (20—2)K,A

- 14 14 14

= K,;(100-70)=K,(70—-20)=K;(20-0)

= K;(30)=K,(50)=K;(20)

= K K K = K{:K,:K;=10:6:15
1 6 15

= K :1K;=2:3

(D)
(d) We know that

= (6.241-6.230)=6.230x 1.4x 105x AT
= 0.011=6230x14x103x AT

= AT =126.1 =T—27=126.1> I=153.11°C.
So nearest option is (d).

B

((b)) We have AV =V, AAT

AV =a’.(3a)) AT

Now, 6a®= 24 [ - - Total surface area of cube = 6a%]
= a=4 =a=2

So, AV =233 x 5 x 10) x10= 1200 x 10~ m’
=1200 x 10?°cm*=1.2 x 10° cm?

(©)

dQ
series —— = constant
() Ins T

~T, 50-T ~
- =k = constant = ] =¥
KA, K.A
. 450-T oy 450—]T:T
I_“k‘.A‘-' 2.9
.. K. A
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141. (B
((b)) Given that latent heat of fusion of ice L, =34x10° kg
Thermal conductivity of insulation wall, K = 0.05 Wm- "’C'
Change in temperature, AT =40°C
Area of ice cube, A=2(0.6 x0.5+0.5x0.2+0.2x (.6
=2(0.3+0.1+0.12)=1.04 m?

We have
dQ KAAT _ 0.05x1.04x40
dt ¢ 10_2 =2.08x10%)/s
d
d—?=mL=>2.08 x 10?=mx3.4x10°
2.08 4
m= =0.61x10 "kg/s =61 x 105K
3.4x10° s gs
142.  (C)
44 8
(¢) Number of moles of gas, 7 = T

AQ=nCy, AT [ V = constant = C = C,,]
3
= ZER x20 =60R=60x8.3=498].

143. (B)
(b)40%ofK.E=msAT+mLf

=20 Lov? - ms(327-127) 4 mL
100 2 st =l iy

20 » 3 | 2 ]04
:WxV _2003+L/:§V =200 x 125+2.5%

=V2=1000% 125+2.5% 10*x 5
= V2=250000 = V=500 m/s

144. (C) o
(€) Here, heat lost by Cu block = Heat gain by ice
=>M,.S (Ty-T)=M_L -
o> M= MaSa(Tg=Ty) _ 5x390x500_, gy
N Ly 335x10°
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145. (B)
(b) As O = constant in series

&’QMlzg,m
:wzao—o ..Q_Ti-TZ
16 ® v g

k4 koA &4
:>22Xk].4=8—0k'\A :k2= 20x8k
16 g - 16 x80

_k
=k =7 =k =8k, =8k

146. (C)
(¢) According to question

1

P x(K.E. of Hammer) = Heat energy received by nail
1 1 >

=5 y: X —2-m,, vy =m,s, AT

:%xl.5x602 =0.1x420x AT

1.5%60°  _ 6.07°C

= AT = 2 0.1x420

147.  (B)
() In complete cycle

AQ = AW [+ AU, = 0]

= 40+0-60=0-50+ 7,
= -20=-50+W,,= W,=30]

148. (B)

online.digitalpace.in
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(b) Work down by the gas = Area under the curve
The work done by the gas from D to E,

WpE =%(600+300)3J=1350J

The work done by the gas from E to F,

W =-300x3=-9001] '
The total work done by the gas from D to E to F will be
W= 1350J-900J=450]

149.  (A)
(@) Given that change in temperature AT=40K
Number of moles n =40 mol
R=8.3JK! mol"!
F . 3
or monoatomic gas C,, = ER

The increase in the internal energy of the gas will be,

AU = nC, AT =n%RAT=7x%xs.3x4o
= AU=5810J
150. ()

5
(¢) For monoatomic gas, y = =

For an adiabatic process, PV?= constant
For an adiabatic process, PVY = P'(V")Y

‘ 5/3
= PpV¥3_- P'(%) (Given, V'= %)

= P'=(8) P=(2P=32P

151. (B)
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152.

153.

(b)
T= constant = P« 1
A \Y

B AQ=0
3

-

> > &
V300K, 2 %10 Pal

(M

€
.

2V,300 K, 10’ Pa l 4V

(1N

For AB or Process (I) For BC or Process (II)
1 Vi
Peg=B=Hh (V_z) PV =Constant

= 2x10’ x(l)
2

=10"Pa = 3.53 x 10°Pa
(B)
(b) Work done in any process is given as
woV2—ANh
I-x
In adiabatic process,
P,V,) =PV
5
nY = 5
P2=P1[—‘) 512005 S
V2 150 ) =75®)
=75 x 32=2400kPa]
Here,x =y
So, W= PV, - BN - 2400x150-75x%1200
-y 1_§
3
=405000 x 10‘f=405]
©)
. T
(¢) Efficiency, n=1-—
Ty
1 T
Givenn=50% . = =1-—t
2 Ty
when 1) increases 30% then,
1 (T -40) |
-(13)=1- L | =303) ]
2 H 2 2 Ty
S Ty=266.7K

VI Y 7(1)1.5
P,=R|—]| =10"| =
* l(vz] 2

x1073
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154. (C)
(¢) Efficiency of Carnot’s heat engine,

=1-2
n T,
Inﬁrstmse.T,=300K,T2=100K

In second case efficiency, Maet =M + My — M,
For T, =300K.T2=200K

’l'l :]—@—l
" 300 3
=1-100 _1
=130 =2 © T1=200K, T,= 100K
L
=326 3
n(first case) = n(second case)
155. (B)
(b) Efficiency of heat engine is givenasn = | =Ib
T
For T,=447°Cand T, = 147°C :
147+ 273 420 300
n,= 1- =]- DM =—
447+ 273 720 720
For T, =947°CandT,=47°C
47+273 320 900
_l nz RN

n =1- =1- =
= 947 + 273 1220 1220

22 2
g M 30 1030 10 Wpes
N, 720 900 72x3 1

156. (A)
(a) We have
Ty 273 100
_qo sk 1272 = _ 2681
n=1 373 373 0268

Tource
So, % n=26.81%

Website: wwwe.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

157. (B)

() Initially,n=0.25 -
I Tsi—“"=o.25 =0.75= sink_

TSOWCC source
it 300 =400K

Finally, n=0.25 + 100% 0f0.25

n=0.5
T
= 1-—2 _05505-30
Tsonroc Tsourcc source = 600 K

= (600-400)K=200K =200°C

158. (C)

() n= o W
= —_— -
Qabsorbed 1 Qabsorbed

e T 400
(17O =122 stane

sSource

6
= E x 5000 Kcal=3000 Kcal

=3000 x 10*x 4.2 [+ 1 cal =4.2J]=12.6 x 10°]

159. (D)
(d) At constant volume
P T

180
So, Ta—TX'——273 it A
'p 100 xs ok

160. (C)
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161.

162.

163.

(¢) Number of moles (n) = m, + ng

_16,128
Y =8+4=12

At STP, 1 moles occupy 22.4 /
So. 12 moles occupy (22.4 x 12)/
Le. 268.8/

1.e.268.8 x 103cm?

1e. 27 x 10%cm3

(B)
(b) By ideal gas equation
PV = nRT

_ PV 10° x2000x10°

"SRT T 831ax300 08

So, n,+n,=0.08 (1)
as,m=0.76g

= 2n,+32n,=0.76

= n, +16n,-0.38 (i)

Substracting (i) from (ii), we get
15n,=0.30 = n,=0.02

So,n, =0.08 - n,=0.08 - 0.02 = 0.06
o 90 2

Therefore, — =
O . 0.03 1

(©)
(c) The roat mean square speed of smoke particles 1s
given by

3kT  [3x1.38x107%3 x 293
Vims = = =T ~ 15 mm/s
m 5%10

(D)
@ Due to random motion of gas molecules, average
momentum P, = 0, so P, do not depend on temperature
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3RT
s =\

When temperature is doubled, T, = 2T

i s
new 2
2T
VnCW_ M/2 (..vncw—2v)
v [T
M
164. (C)
3RT B Tp _
©) Vi = My and, Vrms, = 2Vims, = = =2
= T,=4T,= 1200k
Now, T,= 1200K, T, = 300K, n = 1_; =%
1 5R
So, Q =nCAT= EXT x 900
Q=93601J
165. (C)
RT
© v =2
. M,
Vou: % . As T and M,, are same for both gas. So, V,__

0
will be same and point (A) is correct.
As, PV = NKT
as, V and T is constant = Pox N
L b So, point (B) is correct
—_—=— = —=— 0, poin i
BN, B 4 F
As point (A) and (B) is correct. So (C) and (D) must be
wrong.

166. (B)
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(b) Speed of sound is given as

yRT 3RT

Vg and, v__= ,__

\[ 1:, _3
23 2172

Asweknow
y=14+ P 2x3+nx5 _6+nx5
mix and tmix. = n+2 (n+2)
10 3
- 2(n+2) 6+5n+2n+4=>Y=7n+ _3
6+nx5 6+ 5n 6+5n 2
=l4n+20—18+15n:n=_2 .
167. (A)
_ bR (n+2)R
(a) Cv_ 2 ’sz 2 ('.- Cp—C“:R)
S _ n
C, n+2
168. (B)

(b) Here, the entire external kinetic energy of gases will
be converted to internal energy.

i.e. -;-(nM)V2 =nCy AT

Lo
2 Y -1 ’
Mv? (y—l) lﬂ 2 x0.4 =MV'
" 2R 2R SR,
169.  (None)
2K LK an
= —f—KT
(None) Average kinetic energy per molecule = 7
3
AvK.E, EKT E
AvK.Eq §KT 5
2 - : it - A——. annahk Asaree
170. (40)

Using the principal of calorimetry

MiceL¢ +Mie (40-0)C,, = Mgeamly + Mgieam (400—40)C,,
= M(540)+Mx1x(100—40) = 200x 80+ 200x1x 40

= 600M =24000=>M=40¢g
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171.  (5)
Using ideal gas equation, PV =nRT

= PV, =nRx250 [T, =250 K] (i)
Pz(zvl):%”szooo [ T,=2000K] ..(ii)

Dividing eq. (i) by (ii)m
P,  4x250 P
= - —
2P, 5x2000 P,
P
P

1
5
5.

172.  (150)
In first case, from ideal equation
PV =nRT
PAV + VAP =0 (As temperature is constant)
AP :
AV = —?V (l)
In second case, using ideal gas equation again
PAV = —nRAT

AV = — NRAT

(i)
Equating (i) and (ii), we get

RAT _ APy aT=apL
P P nR

Comparing the above equation with |AT| = C|AP|, we have
c_V _AT _300K

=—=—= =150 K/atm
nR AP 2atm
173.  (41)
Room mean square speed is given by
Vims = E
M

Here, M = Molar mass of gas molecule
T = temperature of the gas molecule
We have given vy, =Vvy,

2 PRIy PRTey  Twy 578
My, M, 2 28 H2

174.  (20.00)
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(20.00)
Volume capacity of beaker, ¥, = 500 cc

Vo = Vo + 107 beaker AT
When beaker is partially filled with ¥, volume of mercury,
Vo = Vo + VY AT

Unfilled volume (V, V)= (V, — V,,l,)

Vv,
= VE)'Y beaker — VmYM Vm = M
Y m
500% 6x107°
or, ¥m = 15% 10 =20 cc.
S
175.  (60.00)

(60.00) Volume, V= 1bh

AV Al Ab  Ah
=—+—+

V ¢ b h

(y = coefficient of volume expansion)

=>y=5x10°+5x10°%+5x 10¢

=60 x 10¢°C

Value of C=60.00

Ly =

176.  (8791)
Given,
Heat absorbed, 0, =mL = 80 x 100 = 8000 Cal
Temperature of ice, T, =273 K

Temperature of surrounding,
T,=273+27=300K

; w -0, TNh-1, 300-273
Efficiency = —= = =
(0} O T, 273
N O, —8000 _ 27
8000 273

= 0, =8791 Cal

177.  (600.00)
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(600.00) Given: 7, =900 K, T, = 300K, #= 1200/

L W
Using: =0y =
sing e
- 300 _ 1200
900 Q
2
32:ﬂ = @, =1800
3 0
Therefore heat energy delivered by the engine to the low
178.  (46)
For adiabatic process. 7V '™ = constant

or, T =Ty
, 2 7
ﬂ=2WC£N3=E3K,K=TammY=§

| y !
TVY”=T(JJ
l( l) 2 10

2/5
1
—293=T1, (E) — T, = 293(10)”° = 736 K

AT =736-293=443 K
During the process. change in internal energy

i 5 3
AU = NCy AT =5x% 5% 83x443=46x10" J= X kJ

-

~ X = 46.

179. (1818)

Website: wwwe.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

180.

181.

(1818) For an adiabatic process,
TVr!= constant

T VIY—] =T, Vz'{—l

1.4-1
V.
= T, =(300)x 7‘ = T,=300%(16)"*
|
16
Ideal gas equation, PV = nRT
V= nRT
P
= V = kT (since pressure is constant for isobaric
process)
So, during isobaric process
V.= kL (1)
2V,=kT, (i)
Dividing (i) by (ii)
L
2T

7}=2T2=3()0 x2x(16)"=1818 K

(266.67)

Here work done on gas and heat supplied to the gas are zero.

Let T be the final equilibrium temperature of the gas in the vessel.
Total internal energy of gases remain same.

i.e, Up+U,=u'y+u'y

— (0.1)C, (200)+(0.05)C, (400)=(0.15)C, T

T:%: 266.67 K

(8)
(8) Original length=/o(1 +0AT)
Compression = [;0AT
: YpoAT _ _ AT
— — —Y
stress = y(strain) m

[ a is very small]
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So, F = Stress x Area = yaAAT
= F=(10x10%)(2x10")(1075)(400)
= F=8x10°N =xx10°N=>x=8
182. (5)
(5) Elastic energy stored, = %(strain)z  area x length
.. Elastic energy stored, per unit length

= ;(strain)2 x area

/
= —}(O.AT)Z X A[ strain = A7 = aAT]

11 2 11 2
=%x(10'5x10) x10—2=%-x(10—4) «1072 = 5J/m

183. (2) 5
(2) [AsAB & CD identical]
R,p=Rep=10Kw!

T

RA =RCB=5kw—I ? 82
[AsAC=B(C] 200°C 100°C
RA =RCB=5kw—l Q
at point C i
0=0,+

G+ 125°C
200—T=T—125+T—100 .
- p145-125 20

5 w=mw = P=2w

184. (57)
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(57) By Newton’s law of cooling
AT

E = _C(Tavg _Ts)

In first S minutes time,

‘IO,C = —C(70°C~25°C) = C'= -2 miii"!
5 min 45

In next 5 minutes time,

T-65 _ _C(T+6S _25)=_(1)[T+15)
5 min 2 45 2
=T -65)=—(T+15)=10T=570

5 T=57°C

185. (17258)
(17258) In isothermal process, work done

4
W =nRT/n /1 =1x8.3x300 ln(—)
v, 2

=1 x 8.3 x 300 x fn2=2490 x 0.6931

or W=17258x10"]
(Note : There is anamoly in problem as PV = nRT]

186. (25.00) |
(25.00) From first law of thermodynamics

Q

4 C Gapail
= AU=;4.SQ=,§§AT=;Q [ AU—anAT]

SR
E 25R
G e Do PO
AP 4 8
5 . .
Therefore molar heat capacity of the gas during the
25
R x=25

process C = E=?

187.  (60.00)
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(60.00) V=KT"

TV = cons.

Comparing it with 70" ' = cons.
1

m=——2-

nRAT 1R %90

So,w: 1-m l_(_l)
2

=60R .. x=60

188.  (50)
(50)Given: P=KV?

— PV = Constant (K) --Y=-3.
nR(T, = T3) _ nR(100—300)

Work done, W = = —3—1
o, = 220K _ sonR

189.  (500)
(500) Given,

Heat taken, 0, =300
Heat delivered, 0,=240]
Work done by heat engine, W= Q, - Q,=300-240=60J
60 T
Efficiency= ~—=7—=1--2
ciency 0, 300 T
1 400 400
5 7 T s =T,=500K.

190. (-113)
T
(-113) Efficiency, n=1-—Snk_
TSource
0.6 =1 JSink

400 U Tsource =127+273 = 400K]
400—TSlnk = 240 :Tsmk =160k
* Tsink =160-273=-113°C

191. (25)
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T TetMaN vioaT oanug O dic sdame
(25) In isobaric process pressure does not change.

SnRAT
~ Change in intemnal energy, AU = nC A L= n2
Workdone, W = nRAT

AU _SnRAT 5
. 2
"W nRAT 2 19 X=25.00

192. (400)
; 3RT
(400) rms speed of molecule s Vims, =2 =
Vs T
Now,
> ‘(VHTIS )2 = &
(Vrms )/ 7]

T, =300K and T, = 400K
(v,ms)p_ B /400 _i
400

2
:>( S)Z_\/"( rms)] ‘/—xzoo—f m/S

193.  (3600) |
(3600) Here, nC,AT = Emvz

For monoatomic gas, C, = 3R

= AT = 1(3) 2 (302
n/ 3R

2
Lets assume mass per mole = 4 kg/mol
lx4><i><30><30- 3600
2 3R 3R
X =3600.
194. (25)
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(25) As this is a case of free expansion.
So,AV=0=AT=0
So, T,="T =T
NOW, (nl T n2)inilu| = (nl + nZ)ﬁnd
RV BV, Ph PV
RT RT RT RT
_Bh +BV;

=2.55atm

195.  (60)
(60) For no change in length
> AL =AL )
(AT = £ OAT = £ x 1.2 x 107 =40x 18 x 107
_ 40x1.8 _ 40x3 s éliem
12 2

=/

196.  (90)

(90) Energyreleased by water = MATS

=0.3 x25 x4200=31500)

Let m kg ice metls = mL

mx3.5x10°=31500 [ Heatlost=Heat absorbed]

-5
ﬁmzm%zgoooxlo_s
m=009kg=%grn:>x=90

197.  (21)
4cm 2.5¢cm
21
@1 100°C K 2K |0°C
In series, R.,=R,+R,
= ~ Ll lq :Azi.’..ﬁ.
2 65 _4 25 63 =L(8+2.5]
65 1/(105 |
:_zz(T) Keq=£=2—6 ‘(Hi K
o 10.5 21 21
So,a=21.

198. (42)
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(42) Heat absorbed by water per min = 2 x 4200 x 40
=336000J

Now, 8 x 103 of heat is produced by 1 gm.
So, 336000 J of heat is produced by 1 gm

 8x10°
Sp, rate of combustion =42 gm / min.

% 336000gm

199. (16)
(16) By Newton’s law of cooling
=T, +(T,—T)e™
= T =T+(T,-T)e* =AT=(T,-T)e*

Now, from graph

40=60e*6 = In 1.5=6k (i)
20= 6072 = In3=1k (i)
Dividing (i) by (i), we get

n3 6in3
- = :)tz —
Inl5 6 Inl.5

200. (4)
(4) For adiabatic process, PV? = constant

mY e gqm

P
= = constant

pl— dl 7-(_1_)7/5=L [...$=32]
= 5 \d,) \32) 128 d,

T PV I‘_ = ﬂ a .1_32 = .]_

PY=pRI= LxfV= o pr. 138 4

201. (1400)

(1400) Work done = PAV

= 400= PAV

— 400= nRAT [- PAV = nRAT at constant pressure]

Now, Q = nCpAT

=L AT = 400x Y- = 400x 1% - 14005

7] y=i1 0.4
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202. (2)
(2) By Ist law of thermodynamics, AQ = AU + Aw
AU =AQ - Aw =Q -Q/4 = 30/4
Now, AU =-32- RAT [ AU = S < nRAT)

30 3
e T =
= 4 2RnAT = nA 2R

- —g- e T=g- =C=2R
As, QO nCAT:bQ—ZRxC[.né. ZR]

203.  (102)
(102) We have, n=1-2-1-2
I O
o i )

225
=——x500 = =102°
300 375k=102°C

204.  (16)
T, 200 3
=0 sink _ _q_ 2
Algc. 0 w =0 w  12000kJ
SO, M= ==
Qahs ¥ n 3
4
= 16000 kJ =16 x10°)
205.  (540)
on Iy
(540) Efficiencyn=1-—=1-
H Ty
O b
On Ty
00
:TH-TLxQ—-324xi—-54OK
o 180
206. (750)
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(750) W=nRAT=150] [+ PAV=nRAT]
Q=AU+W= gnRAT+nRAT

f 8
=|— RAT= —+|)150=750J
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