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Fill In The Blank

1. One mole of a mono-atomic ideal gas is

mixed with one mole of a diatomic ideal gas.


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_8vbuFzF7S7o8

The molar specific heat of the mixture at

constant volumeiis ......

° Watch Video Solution

2. The variation of temperature of a material
as heat is given to it at a constant rate is
shown in the figure. The material is in solid

state at the point O. The state of the material


https://dl.doubtnut.com/l/_8vbuFzF7S7o8
https://dl.doubtnut.com/l/_2B26oZYulJoi

at the point Pis.....

O HEAT ADDED —»

° Watch Video Solution

3. During an experiment, an ideal gas is found
to obey an additional law VP? = constant,

The gas is initially at a temperature T, and


https://dl.doubtnut.com/l/_2B26oZYulJoi
https://dl.doubtnut.com/l/_OuOIDTsUBOcA

volume V. When it expands to a volume 2V,

the temperature becomes.......

° Watch Video Solution

4.300 grams of water at 25° C'is added to 100
grams of ice at 0° C. The final temperature of

the mixture is " o(C

° Watch Video Solution



https://dl.doubtnut.com/l/_OuOIDTsUBOcA
https://dl.doubtnut.com/l/_8aBl715uE7br

5. The earth receives at its surface radiation
from the sun at the rate of 1400Wm 2. The
distance of the centre of the sun from the
surface of the earth is 1.5 x 10'm and the
radius of the sun is 7 x 10®m. Treating the
sun as a black body, it follows from the above

data that its surface temperature is .....K

o Watch Video Solution



https://dl.doubtnut.com/l/_3ECuI55mQUGP

6. A solid copper sphere (density rho and
specific heat c¢) of radius r at an initial
temperature 200K is suspended inside a
chamber whose walls are at almost 0K. The
time required for the temperature of the

sphere to drop to 100K is .......

o Watch Video Solution

7. A point source of heat of power P is placed

at the centre of a spherical shell of mean


https://dl.doubtnut.com/l/_kNqEV6olUrjJ
https://dl.doubtnut.com/l/_bEKCxn95LihX

radius R. The material of the shell has thermal
conductivity K. If the temperature difference
between the outer and inner surface of the
shell in not to exceed T, the thickness of the

shell should not be less than .......

o Watch Video Solution

8. A substance of mass M kg requires a power
input of P wants to remain in the molten state
at its melting point. When the power source is

turned off, the sample completely solidifies in


https://dl.doubtnut.com/l/_bEKCxn95LihX
https://dl.doubtnut.com/l/_jhuvkuZCpoYj

time t seconds. The latent heat of fusion of

the substanceiis .......

o Watch Video Solution

9. A container of volume 1m? is divided into
two equal parts by a partition. One part has an
ideal gas at 300K and the other part is
vacuum. The whole system is thermally
isolated from the surroundings. When the

partition is removed, the gas expands to


https://dl.doubtnut.com/l/_jhuvkuZCpoYj
https://dl.doubtnut.com/l/_bXX98JyDyWr0

occupy the whole volume. Its temperature will

° Watch Video Solution

10. An ideal gas with pressure P, volume V and
temperature T is expanded isothermally to a
volume 2V and a final pressure P;, If the same
gas is expanded adiabatically to a volume 2V,
the final pressure P,. The ratio of the specific

P
heats of the gas is 1.67. The ratio —= is .......
1

° Watch Video Solution



https://dl.doubtnut.com/l/_bXX98JyDyWr0
https://dl.doubtnut.com/l/_j2idGMtmsZHx

11. Two metal cubes A and B of same size are
arranged as shown in Figure. The extreme
ends of the combination are maintained at the
indicated temperatures. The arrangement is
thermally insulated. The coefficients of
thermal conductivity of A and B are
300W /m° C and 200W /m°C, respectively.

After steady state is reached the temperature


https://dl.doubtnut.com/l/_j2idGMtmsZHx
https://dl.doubtnut.com/l/_88HmQ8WLQLIm

t of the interface will be ......

N Y
100°C A B 0°C
t
N N

° Watch Video Solution

12. A ring shaped tube contain two ideal gases
with equal masses and relative molar masses
Ml = 32 and M2 = 28.

The gases are separated by one fixed partiotin


https://dl.doubtnut.com/l/_88HmQ8WLQLIm
https://dl.doubtnut.com/l/_LvmkykM5JgCD

and another movable stopper S which can
move freely without friction inside the ring.
The angle a as shown in the figure is ...

degrees.

° Watch Video Solution



https://dl.doubtnut.com/l/_LvmkykM5JgCD

13. A gas thermometer is used as a standard
thermometer for measurement of
temperature. When the gas container of the
thermometer is immersed in water at its triple
point 273.16 K, the pressure in the gas
thermometer reads 3.0 x 10*N/m?. When
the gas container of the same thermometer is
immersed in another system, the gas pressure
reads 3.5 x 10°N /m?®. The temperature of

this system is therefore 2 C.

o Watch Video Solution



https://dl.doubtnut.com/l/_DV4M2L8mD8hZ

14. Earth receives 1400W /m? of solar power.
If all the solar energy falling on a lens of area
0.2m? is focused on to a block of ice of mass
280 grams, the time taken to melt the ice will
be..... Minutes. (Latentheatof fusionofice=

3.3 x 10°J / kg.)

° Watch Video Solution



https://dl.doubtnut.com/l/_dt8MTbcc1OqN

1. The root-mean square speeds of the
molecules of different ideal gases, maintained

at the same temperature are the same.

o Watch Video Solution

2. The volume V versus temperature T graphs
for a certain amount of a perfect gas at two
pressure p; and py, are as shown in Fig. It

follows from the graphs that p; is greater


https://dl.doubtnut.com/l/_KcYMJtKl7vWS
https://dl.doubtnut.com/l/_XY6c0HbRig9b

than p,.

P2

o Watch Video Solution

3. Two different gases at the same
temperature have equal root mean square

velocities.

o Watch Video Solution



https://dl.doubtnut.com/l/_XY6c0HbRig9b
https://dl.doubtnut.com/l/_XVutipTncMIb

4. The curves A and B in the figure shown P-V
graphs for an isothermal and an adiabatic
process for an idea gas. The isothermal

process is represented by the curve A.

!

P A

l/f .

° Watch Video Solution



https://dl.doubtnut.com/l/_XVutipTncMIb
https://dl.doubtnut.com/l/_C7pFhVHwznoe
https://dl.doubtnut.com/l/_BzxEyamc4KqY

5. The root mean square (r.m.) speed of
oxygen molecules (O5)

at a certain temperature T (degree absolute) is
V. If the temperature is doubled and oxygen
gas dissociates into atomic oxygen, the rm.s

speed remains unchanged.

o Watch Video Solution

6. At a given temperature, the specific heat of
a gas at constant pressure is always greater

than its specific heat at constant volume.


https://dl.doubtnut.com/l/_BzxEyamc4KqY
https://dl.doubtnut.com/l/_chkgaqMY6Clo

° Watch Video Solution

7. Two spheres of the same material have radii
Im and 4m and temperatures 4000K and
2000K respectively. The energy radiated per
second by the first sphere is greater than that

by the second.

° Watch Video Solution

Single Correct


https://dl.doubtnut.com/l/_chkgaqMY6Clo
https://dl.doubtnut.com/l/_X0BbXXSGtwLo
https://dl.doubtnut.com/l/_10JJzjOneTKS

1. A wall has two layers A and B, each made of
different material. Both the layers have the
same thickness. The thermal conductivity of
the material of A is twice that of B . Under
thermal  equilibrium, the temperature
difference across the wall is 36°C. The

temperature difference across the layer A is

A.6°C

B.12°C

C.18°C

D.24°C


https://dl.doubtnut.com/l/_10JJzjOneTKS

Answer: B

o Watch Video Solution

2. An ideal monoatomic gas is taken round the
cycle ABCDA as shown in the P-V diagram. The

work done during the cycle is

n
2PV 2P 2V
B C
D
PV € P2V



https://dl.doubtnut.com/l/_10JJzjOneTKS
https://dl.doubtnut.com/l/_YKpezVilfPHH

A. PV

B.2PV

c.1/2

D. zero

Answer: A

o Watch Video Solution

3. At room temperature, the rms speed of the
molecules of a certain diatomic gas is found to

be 1930m / s. The gas is


https://dl.doubtnut.com/l/_YKpezVilfPHH
https://dl.doubtnut.com/l/_0H9QCfOE0oBf

A. H,

B. F,

C.0,

D.C1,

Answer: A

o Watch Video Solution

4. 70 calories of heat required to raise the
temperature of 2 moles of an ideal gas at

constant pressure from 30°C — 35°C. The


https://dl.doubtnut.com/l/_0H9QCfOE0oBf
https://dl.doubtnut.com/l/_ZkoYqZuRVgGy

amount of heat required (in calories) to raise
the temperature of the same gas through the
same range (30°C — 35°C) at constant
volume is:

A.30

B.50

C.70

D. 90

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ZkoYqZuRVgGy

5. Steam at 100°C' is passed into 11 kg of
water contained in a calorimeter of water
equivalent 002 kg at 15°Ctill the
temperature of the calorimeter and its
contents rises to 80°C . The mass of the

steam condensed in kilogram is

A.0.130

B. 0.065

C.0.260

D.0.135


https://dl.doubtnut.com/l/_ZkoYqZuRVgGy
https://dl.doubtnut.com/l/_luQJIgOQ0gBS

Answer: A

o Watch Video Solution

5
6. If one mole of a monatomic gas ( = §)

is mixed with one mole of a diatomic gas

7
(,y = g), the value of gamma for mixture is

A.1.40
B.1.50

C.1.53


https://dl.doubtnut.com/l/_luQJIgOQ0gBS
https://dl.doubtnut.com/l/_HKboU5ofw95K

D. 3.07

Answer: B

o Watch Video Solution

7. A cylinder of radius R made of a material of
thermal conductivity K; is surrounded by a
cylindrical shell of inner radius R and outer
radius 2R made of a material of thermal
conductivity K,. The two ends of the

combined system are maintained at two


https://dl.doubtnut.com/l/_HKboU5ofw95K
https://dl.doubtnut.com/l/_FGrTxRGPbdcR

different temperatures. There is no loss of
heat across the cylindrical surface and the
system is in steady state. The effective thermal

conductivity of the system is

AK + K,

K1 K,
(K1 + K))
(K1 + 3K))
C.
4
(3K + K>)
D. 1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_FGrTxRGPbdcR

8. When an ideal diatomic gas is heated at
constant pressure, the fraction of the heat
energy supplied which increases the internal

energy of the gas is

N ot g]lw ofw o N

Answer: D

[


https://dl.doubtnut.com/l/_FGrTxRGPbdcR
https://dl.doubtnut.com/l/_QF2z6MM3tpQH

I 0 Watch Video Solution

9. Three closed vessels A, B and C are at the
same temperature T and contain gasses which
obey the Maxwellian distribution of velocities.
Vessel A contain only O; and N,. If the
average speed of the Oy molecules in vessel A
is v; that of the N5 molecules in vessel B us
vy, the average speed of the O, molecules in

vessel Cis

A. (Ul il Uz)
2



https://dl.doubtnut.com/l/_QF2z6MM3tpQH
https://dl.doubtnut.com/l/_lGhCHwTlkdp0

B. v

C.(v1v2)1/2

D./3kT /M

Answer: B

o Watch Video Solution

10. Three rods of identical cross-sectional area
and made from the same metal from the sides
of an isosceles triangle ABC, right-angled at B.

The point A and B are maintained at


https://dl.doubtnut.com/l/_lGhCHwTlkdp0
https://dl.doubtnut.com/l/_lnYAerTQQ3lk

temperatures T and /2 T respectively. In the
steady state, the temperature of the point Cis

T.. Assuming that only heat conduction takes

places, T, /T is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lnYAerTQQ3lk

11. Two metallic spheres S; and S2 are made
of the same material and have got identical
surface finish. The mass of S7 is thrice that of
So. Both the spheres are heated to the same
high temperature and placed in the same
room having lower temperature but are
thermally insulated from each other. the ratio
of the initial rate of cooling of 57 to that of S,

is

101, V3, (1\7
@502z F@(5)



https://dl.doubtnut.com/l/_lnYAerTQQ3lk
https://dl.doubtnut.com/l/_UBvRPBX0F8TD

Al
"3
1
B. —
V3
3
3

wW|

O
VR
N—

W~

Answer: D

o Watch Video Solution

12. The temperature of an ideal gas is

increased from 120K to 480K. If at 120K the


https://dl.doubtnut.com/l/_UBvRPBX0F8TD
https://dl.doubtnut.com/l/_sI2fW4OVbYru

root-mean-squre velocity of the gas molecules

is v, at 480K it becomes

A. 4v

B. 2v

C.v/2

D.v/4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_sI2fW4OVbYru

13. The average translational energy and the
rms speed of molecules in a sample of oxygen
gas at 300K are 6.21 x 10~ *'J and 484m /s,
respectively. The corresponding values at
600K are nearly (assuming ideal gas

behaviour)
A.12.42 x 10~ *1J, 968m / s
B.8.78 x 10~ *'J, 684m /s

C.6.21 x 1021, 968m / s

D.12.42 x 10 *J, 684m /s


https://dl.doubtnut.com/l/_L7OBE6UzD3Yd

Answer: D

o Watch Video Solution

14. The intensity of radiation emitted by the
sun has its maximum value at a wavelength of
510 nm and that emitted by the North star has
the maximum value at 350 nm. If these stars
behave like black bodies, then the ratio of the
surface temperatures of the sun and the north

star is


https://dl.doubtnut.com/l/_L7OBE6UzD3Yd
https://dl.doubtnut.com/l/_Q12vzGQp4v4o

A.1.46

B.0.69

C.1.21

D. 0.83

Answer: B

o Watch Video Solution

15. The average translational kinetic energy of
O, (relative molar mass 32) molecules at a

particular temperature is 0.048eV. The


https://dl.doubtnut.com/l/_Q12vzGQp4v4o
https://dl.doubtnut.com/l/_tHZoDIl9FvHc

translational kinetic energy of N, (relative

molar mass 28) molecules in eV at the same

temperature is

A.0.0015

B. 0.003

C.0.048

D.0.768

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tHZoDIl9FvHc
https://dl.doubtnut.com/l/_Y7Y5c9q9xRBs

16. A vessel contains 1 mole of O, gas (relative
molar mass 32) at a temperature T. The
pressure of the gas is P. An identical vessel
containing one mole of He gas (relative molar
mass 4) at temperature 2T has a pressure of
A.P/8
B. P

C.2/P

D.8/P

Answer: C



https://dl.doubtnut.com/l/_Y7Y5c9q9xRBs

I O Watch Video Solution

17. A spherical black body with a radius of

12cm radiates 450Wpower at 500K. If the

radius were halved and the temperature

doubled, the power radiated in watt would be

A. 225

B. 450

C. 900

D. 1800


https://dl.doubtnut.com/l/_Y7Y5c9q9xRBs
https://dl.doubtnut.com/l/_jUfDv2JBzMtI

Answer: D

o Watch Video Solution

18. A vessel contains a mixture of one mole of
oxygen and two moles of nitrogen at 300K.
The ratio of the average rorational kinetic
energy per Oy molecules to that per N,

molecules is

A l:1

B.1:2


https://dl.doubtnut.com/l/_jUfDv2JBzMtI
https://dl.doubtnut.com/l/_3GLTtj4Y6pP3

C.2:1

D.2:1

Answer: A

o Watch Video Solution

19. Two identical containers A and B with
frictionless pistons contain the same ideal gas
at the same temperature and the same
velocity V. The mass of the gas in Ais m4, and

that in B is mp. The gas in each cylinder is now


https://dl.doubtnut.com/l/_3GLTtj4Y6pP3
https://dl.doubtnut.com/l/_h5BoPObwcNmJ

allowed to expand isothermally to the same
final volume 2V. The changes in the pressure in

A and B are found to be AP and 1.5AP

respectively. Then

Admy = 9mp

B.2my = 3mp

C. 3mA = ZmB

D.9my4 = 4mp

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_h5BoPObwcNmJ

20. Two cylinders A and B fitted with pistons
contain equal amounts of an ideal diatomic
gas at 300K. The piston of A is free to move,
while that B is held fixed. The same amount of
heat is given to the gas in each cylinder. If the
rise in temperature of the gas in Ais 30K, then

the rise in temperature of the gas in B is

A. 30K

B. 18K

C.50K


https://dl.doubtnut.com/l/_h5BoPObwcNmJ
https://dl.doubtnut.com/l/_8J63Kwr961Sd

D.42K

Answer: D

o Watch Video Solution

21. A blackbody is at a temperature of 2880K.
The energy of radiation emitted by this object
with wavelength between 499nm and 500nm
is U, between 999nm and 1000nm is U, and
between 1499 nm and 1500 nm is Us. The Wien

constant b = 2.88 x 10%nm K. Then


https://dl.doubtnut.com/l/_8J63Kwr961Sd
https://dl.doubtnut.com/l/_BCeRhfSKGZhz

AU =0

B.U; = 0

C.U; > U,

D.Uy > U,

Answer: D

° Watch Video Solution

22. A gas mixture consists of 2 moles of

oxygen and 4 moles of argon at temperature


https://dl.doubtnut.com/l/_BCeRhfSKGZhz
https://dl.doubtnut.com/l/_swH2UPfbz3zx

T. Neglecting all vibrational modes, the total

internal energy of the system is

A.4RT

B.15RT

C.9RT

D.11RT

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_swH2UPfbz3zx

23. A monoatomic ideal gas, initially at
temperature 77, is enclosed in a cylinder
fitted with a friction less piston. The gas is
allowed to expand adiabatically to a
temperature 75 by releasing the piston
suddenly. If L; and L, are the length of the
gas column before expansion respectively,

T . .
then — b
en T is given by


https://dl.doubtnut.com/l/_rQUjrOnfZMP6

Answer: D

o Watch Video Solution

24. A block of ice at —10°C' is slowly heated
and converted to steam at 100°C. Which of
the following curves represents the

phenomenon qualitatively?

T

T

A a. Heat supplied —


https://dl.doubtnut.com/l/_rQUjrOnfZMP6
https://dl.doubtnut.com/l/_2ZbXYry6MoKK

~ —>

B b. Heat supplied —»

.

C C. Heat supplied —

D d. Heat supplied —»

Answer: A

° Watch Video Solution

25. An ideal gas is initially at temperature T

and volume V. Its volume is increased by AV


https://dl.doubtnut.com/l/_2ZbXYry6MoKK
https://dl.doubtnut.com/l/_9xpkyHmWkE8W

due to an increase in temperature AT,

pressure remaining constant. The quantity

AV , ,
0 = —— varies with temperature as
VAT

S e X
O 1 TeaT
A a. Temperature (K)

0 T  T+AT
B b. Temperature (K)

0 T T+AT
C C. Temperature (K)

0 T T+AT
D d. Temperature (K)


https://dl.doubtnut.com/l/_9xpkyHmWkE8W

Answer: C

o Watch Video Solution

26. Starting with the same initial conditions,
an ideal gas expands from volume V; to V5 in
three different ways, the work done by the gas
is Wy if the process is purely isothermal, Wy if
purely isobaric and Wj if purely adiabatic,

then

AWy, >W; > Ws


https://dl.doubtnut.com/l/_9xpkyHmWkE8W
https://dl.doubtnut.com/l/_oQFl8UNr4GZz

B.Wy > W3 > W;

CW; > Wy > Ws

D.W; > W3 > W,

Answer: A

o Watch Video Solution

27. The plots of intensity versus wavelength
for three black bodies at temperature

Ty, Ty and T3 respectively are as shown. Their


https://dl.doubtnut.com/l/_oQFl8UNr4GZz
https://dl.doubtnut.com/l/_Pur6IjHoH13p

temperatures are such that

A=>

AT >Ty > Ty

B.T, > Ts > T

CTy,>Ty > Ty

D.T3 > T, > T,

Answer: B



https://dl.doubtnut.com/l/_Pur6IjHoH13p

‘ o Watch Video Solution

28. Three rods made of the same material and
having the same cross-section have been
joined as shown in the figure. Each rod is of
the same length. The left and right ends are
kept at 0°C and 90°C, respectively. The
temperature of junction of the three rods will
be

(a)45°C (b) 60° C


https://dl.doubtnut.com/l/_Pur6IjHoH13p
https://dl.doubtnut.com/l/_LyFjExPVZIns

() 30°C (d) 20°C.

90°C
0°C
90°C
A.45°C
B.60°C
C.30°C
D.20°C

Answer: B

[ 4


https://dl.doubtnut.com/l/_LyFjExPVZIns

\ O Watch Video Solution

29. In a given process on an ideal gas,

dW = 0 and dQ < 0. Then for the gas

A. the temperature will decrease

B. the volume will increase

C. the pressure will remain constant

D. the temperature will increase

Answer: A

l ° Watch Video Solution


https://dl.doubtnut.com/l/_LyFjExPVZIns
https://dl.doubtnut.com/l/_86ldZrQqTvcK

30. P-V plots for two gases during adiabatic
processes are shown in the figure. Plots 1 and

2 should corresponds respectively to

P

A. He and O,

B.O, and He


https://dl.doubtnut.com/l/_86ldZrQqTvcK
https://dl.doubtnut.com/l/_HvFKgrPx9YBM

C.He and Ar

D. O, and N,

Answer: B

o Watch Video Solution

31. An ideal gas is taken through the cycle
A — B — C — A, as shown in the figure, If
the net heat supplied to the gas in the cycle is

5J, the work done by the gas in the process


https://dl.doubtnut.com/l/_HvFKgrPx9YBM
https://dl.doubtnut.com/l/_lfHvTSO5hGWg

CtoA is

A —5J

B. —10J

C.—15J

D. —20J

Answer: A

|


https://dl.doubtnut.com/l/_lfHvTSO5hGWg

I o Watch Video Solution

32. Which of the following graphs correctly

dV /dP
%

with P for an ideal gas at constant

represents the variation of 8 =

temperature?


https://dl.doubtnut.com/l/_lfHvTSO5hGWg
https://dl.doubtnut.com/l/_aQckwphaIc1H

C. v P
D. d P
Answer: A

o Watch Video Solution

33. An ideal Black-body at room temperature is

thrown into a furnace. It is observed that


https://dl.doubtnut.com/l/_aQckwphaIc1H
https://dl.doubtnut.com/l/_LAVq4LXjTKoy

A.initially it is the darkest body and later

the brightest

B. it is the darkest body at all times

C. it cannot be distinguished at all times

D. initially it is the darkest body and later it

cannot be distinguished

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_LAVq4LXjTKoy

34.The graph, shown in the adjacent diagram,
represents the variation of temperature (T) of
two bodies, x and y having same surface area,
with time (t) due to the emission of radiation.
Find the correct relation between the
emissivity and absorptivity power of the two

bodies

A



https://dl.doubtnut.com/l/_s9mHWvx1w0R8

A E, > E,and a, < a,
B.E, < E,and a, > a,
CE, > E anda; > a,

D.E, < Eyanda, < a,

Answer: C

o Watch Video Solution

35. Two rods, one of aluminium and the other
made of steel, having initial length [; and [,

are connected together to from a single rod of


https://dl.doubtnut.com/l/_s9mHWvx1w0R8
https://dl.doubtnut.com/l/_QTw05NquoMcc

length [; +1;. The coefficients of linear
expansion for aluminium and steel are
a, and a, and respectively. If the length of
each rod increases by the same amount when
their temperature are raised by t’C, then find

the ratio l; / (I; + I5)

A a,/a,
B.a, [y
C.as/(ag + ay)

D.a,/(as + ay)

Answer: C


https://dl.doubtnut.com/l/_QTw05NquoMcc

° Watch Video Solution

36. The PT diagram for an ideal gas is shown in
the figure, where AC is an adiabatic process,

find the corresponding PV diagram.
A

A

*ﬂyq



https://dl.doubtnut.com/l/_QTw05NquoMcc
https://dl.doubtnut.com/l/_IcdBwalVKLyR

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_IcdBwalVKLyR

37. 2kg of ice at 20°C is mixed with 5kg of
water at 20° C' in an insulating vessel having a
negligible heat capacity. Calculate the final
mass of water remaining in the container. It is
given that the specific heats of water & ice are
lkcal /kg/° C and 0.5

kcal / kg /° C while the latent heat of fusion

of ice is 80kcal / kg

A. Tkg
B. 6kg

C.4kg


https://dl.doubtnut.com/l/_p5oZlWp10Aa3

D. 2kg

Answer: B

o Watch Video Solution

38. Three discs, A, B and C having radii 2m, 4m
andém respectively are coated with carbon
black on their outer surfaces. The wavelengths
corresponding to maximum intensity are
300nm, 400nm and 500nm, respectively. The

power radiated by them are @4, @ and Q¢


https://dl.doubtnut.com/l/_p5oZlWp10Aa3
https://dl.doubtnut.com/l/_MMDCDfbid5YE

respectively

(@) @ 4 is maximum (b) g is maximum (c) Q¢

is maximum (d) Q4 = Qp = Q¢

A. Q 4 will be maximum
B. @5 will be maximum

C. Q¢ will be maximum

D.Q4 = Qp = Q¢

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_MMDCDfbid5YE
https://dl.doubtnut.com/l/_9uGvQ9GXgkoT

39. If liquefied oxygen at 1 atmospheric
pressure is heated from 50K to 300k by
supplying heat at constant rate. The graph of

temperature vs time will be

A
T /

L
\/_/A

B. b.



https://dl.doubtnut.com/l/_9uGvQ9GXgkoT

-

D. d

Answer: C

° Watch Video Solution

40. Two identical rods are connected between
two containers one of them is at 100°C and
another is at 0°C. If rods are connected in

parrallel, then the rate of melting of ice is

g gm / sec.


https://dl.doubtnut.com/l/_9uGvQ9GXgkoT
https://dl.doubtnut.com/l/_MavrxQbyMuIm

If they are connected in series then the rate is
¢y- Theratio ¢ /q is

A2

B.4

C.1/2

D.1/4

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_MavrxQbyMuIm

41. An ideal gas is initially at P;, V; is expands
to P, V5 and then compressed adiabatically
to the same volume V; and pressure P;. If W
is the net work done by the gas in complete
process which of the following is true.

AW >0,P; > P,

BW <0,P; > P,

CW >0,P <P,

D.W <0,P; < Py

Answer: B


https://dl.doubtnut.com/l/_NBs6gnl5EYZj

° Watch Video Solution

42. Variation of radiant energy emitted by sun,
filament of tungsten lamp and welding arc as
a function of its wavelength is shown in figure.
Which of the following option is the correct

match?

Ej '



https://dl.doubtnut.com/l/_NBs6gnl5EYZj
https://dl.doubtnut.com/l/_sX6fhpYuqIPE

A.Sun-T3, tungsten filament-17,

arc-1T5

B. Sun-T5, tungsten filament-17,

arc-13

C.Sun-T3, tungsten filament-T5,

arc-1j

D. Sun-Tj, tungsten filament-T5,

arc-13

Answer: A

welding

welding

welding

welding

o Watch Video Solution



https://dl.doubtnut.com/l/_sX6fhpYuqIPE

43. In which of the following process,

convection does not take place primarily

A. sea and land breeze

B. boiling of water

C. heating air around a furnace

D. warning of glass of bulb due to filament

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_sX6fhpYuqIPE
https://dl.doubtnut.com/l/_LqnVzOved6lq

44. A spherical body of area A and emissivity

e = 0.6 is kept inside a perfectly black body.

Total heat radiated by the body at

temperature T

A 0.40AT*

B.0.80c AT

C.0.6cAT*

D.1.0cAT*

Answer: C

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_Ncq4fJIDI2kY

45, Calorie is defined as the amount of heat
required to raise temperature of 1 g of water
by 1°C and it is defined under which of the

following conditions?

A.From 14.5°C to 15.5°C at 760 mm of

Hg

B.From 98.5°C to 99.5°C at 760 mm of

Hg

C.From 13.5°C to 14.5° C at 76 mm of Hg


https://dl.doubtnut.com/l/_Ncq4fJIDI2kY
https://dl.doubtnut.com/l/_fMLcKDH0x7m8

D. From 3.5° C'to 4.5° C' at 76 mm of Hg

Answer: A

o Watch Video Solution

46. Water of volume 2 litre in a container is
heated with a coil of 1kWat27°C. The lid of
the container is open and energy dissipates at
rate of 160J/s. In how much time

temperature will rise from 27°C — 77°C


https://dl.doubtnut.com/l/_fMLcKDH0x7m8
https://dl.doubtnut.com/l/_j9lyqkWG3xxK

Given specific heat of water is
4.2k J [ kgl

A.7 min

B.6min2s

C.8min 20s

D. 14 min

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_j9lyqkWG3xxK

47. An ideal gas is expanding such that
PT? — constant. The coefficient of volume

expansion of the gas is-

Nl Hlw o 3=

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dILitkbvYEu7

48. A real gas behaves like an ideal gas if its

A. pressure and temperature are both high

B. pressure and temperature are both low

C. pressure in high and temperature is low

D. pressure is low and temperature is high

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_2HIPs5Nvwj3g

49, 56 liter of helium gas at STP is
adiabatically compressed to 0.7 liter. Taking
the initial temperature to be 77, the work

done in the process is

AgRT
.8 1

3
B. 5 BT}

C 1 RT
. 8 1

DgRT
.2 1

Answer: A

‘ ° Wiadk lh \AAA CAaliikianm



https://dl.doubtnut.com/l/_SJNkKcQiiCNG

YVOILLIL VI INAGINIE ] )

50. Three very large plates of same area are
kept parallel and close to each other. They are
considered as ideal black surface and have
very high thermal conductivity The first and
third plates are maintained at temperatures
2T and 3T respectively Find the temperature
of the middle (i.e second) plate under steady

state.


https://dl.doubtnut.com/l/_SJNkKcQiiCNG
https://dl.doubtnut.com/l/_6jFSqeuh9Zhh

97 1/4
(7))

Answer: C

o Watch Video Solution

51. A mixture of 2 moles of helium gas (
(a — micmass) = 4a. m.u) and 1 mole of
argon gas ((a — micmass) = 40a. m. u) is

kept at 300K in a container. The ratio of the

Urms (helium)
rms speeds is
(Vrms (argon))



https://dl.doubtnut.com/l/_6jFSqeuh9Zhh
https://dl.doubtnut.com/l/_23bOOvEq7yx8

A.0.32

B.0.45

C.2.24

D. 3.16

Answer: D

o Watch Video Solution

52. Two moles of ideal helium gas are in a
rubber balloon at 30°C. The balloon is fully

expandable and can be assumed to require no


https://dl.doubtnut.com/l/_23bOOvEq7yx8
https://dl.doubtnut.com/l/_5CfU6yQ8aciD

energy in its expansion. The temperature of
the gas in the balloon is slowly changed to
35°C. The amount of heat required in raising
the temperature is nearly (take R

= 8.31J /mol. K)

o Watch Video Solution

53. Two rectangular blocks, having identical
dimensions, an be arranged either in
configuration-l or in configuration-ll as shown

in the figure. One of the blocks has thermal


https://dl.doubtnut.com/l/_5CfU6yQ8aciD
https://dl.doubtnut.com/l/_vSotBJSrc9li

conductivity k and the other 2k The
temperature difference between the ends
along the x-axis is the same in both the
configurations. It takes 9s to transport a
certain amount of heat from the hot end to
the cold end in the configuration-I. The time to
transport the same amount of heat in the

configuration-ll is

Configuration-I Configuration-II



https://dl.doubtnut.com/l/_vSotBJSrc9li

A.20s

B.3.0s

C.45s

D.6.0s

Answer: A

o Watch Video Solution

54. Two non-reactive monoatomic ideal gases
have their atomic masses in the ratio 2:3.

The ratio of their partial pressures, when


https://dl.doubtnut.com/l/_vSotBJSrc9li
https://dl.doubtnut.com/l/_ceGNfcjNIUAb

enclosed in a vessel kept at a constant

temperature, is 4:3. The ratio of their

densities is

Al:4

B.1:2

C.6:9

D.&:9

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ceGNfcjNIUAb

Multi Correct

1. For an ideal gas :

A.The change in internal energy in a
constant  pressure  process from
temperature 77 to 1y is equal to
nCv(Ty — T1), where Cv is the molar
specific heat at constant volume and n

the number of moles of the gas.


https://dl.doubtnut.com/l/_fgaK09RfDlOk

B. The change in internal energy of the gas

and the work done by the gas are equal

in magnitude in an adiabatic process.

C. The internal energy does not change in

an isothermal process.

D.No heat is added or removed in an

adiabatic process.

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_fgaK09RfDlOk
https://dl.doubtnut.com/l/_CxPanbj8uUJk

2. An ideal gas is taken from the state A
(pressure P, volume V) to the state B (pressure
p/2, volume 2V) along a straight line path in
the P-V diagram. Select the correct statement

(s) from the following :

A. The work done by the gas in process A to

B exceeds the work that would be done

by it if F62the system were taken from A

to B along the isotherm.


https://dl.doubtnut.com/l/_CxPanbj8uUJk

B. In the T-V diagram, the path AB becomes

a part of a parabola.

C. In the P-T diagram, the path AB becomes

a part of a hyperbola.

D.In going from A to B, the temperature T

of the gas first increases to a maximum

value and then decreases.

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_CxPanbj8uUJk
https://dl.doubtnut.com/l/_RWfCc6UYiptO

3. Two bodies A and B have thermal
emissivities of 0.01 and 0.81 respectively. The
outer surface areas of the two bodies are
same. The two bodies emit total radiant power
at the same rate. The wavelength M\p
corresponding to maximum spectral radiancy
from B is shifted from the wavelength
corresponding to maximum spectral radiancy
in the radiation from A by 1.0 um. If the
temperature of A is 5802 K, calculate (a) the

temperature of B, (b) wavelength Ap.


https://dl.doubtnut.com/l/_RWfCc6UYiptO

A. the temperature of B is 1934K

B.A\p = 1.bum

C. the temperature of B is 11604K

D. the temperature of B is 2901K

Answer: A::B

o Watch Video Solution

4. From the following statements concerning
ideal gas at any given temperature T, select

the correct one (s)


https://dl.doubtnut.com/l/_RWfCc6UYiptO
https://dl.doubtnut.com/l/_Z69pCyNqahQF

A.The coefficient of volume expansion at

constant pressure is the same for all

ideal gases.

B. The average translational kinetic energy

per molecule of oxygen gas is 3kT, k

being the Boltzmann constant.

C.The mean free path of molecules

increases with decrease in pressure.

D.In a gaseous mixture, the average

translational kinetic energy of the


https://dl.doubtnut.com/l/_Z69pCyNqahQF

molecules of each component is

different.

Answer: A::C

o Watch Video Solution

5. During the melting of a slab of ice at 273K at

atmospheric pressure,

A. positive work is done by the ice-water

system on the atmosphere


https://dl.doubtnut.com/l/_Z69pCyNqahQF
https://dl.doubtnut.com/l/_s9I2rZVCGJhq

B. positive work is done on the ice-water

system by the atmosphere

C.the internal energy of the ice-water

system increases

D.the internal energy of the ice-water

system decreases

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_s9I2rZVCGJhq

6. Let v, v, and v, respectively denote the
mean speed. Root mean square speed, and
most probable speed of the molecules in an
ideal monoatomic gas at absolute

temperature T. The mass of a molecule is m.

Then

A.no molecule can have a speed greater

than /2,

B.no molecule can have speed less than

v, /2


https://dl.doubtnut.com/l/_DFMN89KdmW6X

C.vp, <V < Uppys
D. the average kinetic energy of a molecule

is 3 /4mv;,

Answer: C::D

o Watch Video Solution

7. A bimetallic strip is formed out of two
identical strips one of copper and the other of

brass. The coefficients of linear expansion of


https://dl.doubtnut.com/l/_DFMN89KdmW6X
https://dl.doubtnut.com/l/_0ER8EEb66dut

the strip goes up by ATand the strip bends to
from an arc of radius of curvature R. Then R is.
A. proportional to AT
B. inversely proportional to AT
C. proportional to |ag — a(|

D. inversely proportional to |ag — a¢

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_0ER8EEb66dut

8. A black body of temperature T is inside
chamber of Ty temperature initially. Sun rays
are allowed to fall from a hole in the top of
chamber. If the temperature of black body (T)

and chamber (T}) remains constant, then

®

A. Black body will absorb radiation.

B. Black body will absorb less radiation.


https://dl.doubtnut.com/l/_FEDZojqF0p8k

C. Black body will emit more energy.

D.Black body will emit energy equal to

energy absorbed by it.

Answer: A::D

o Watch Video Solution

9. C, and C, denote the molar specific heat
capacities of a gas at constant volume and

constant pressure, respectively. Then


https://dl.doubtnut.com/l/_FEDZojqF0p8k
https://dl.doubtnut.com/l/_QneVHatbYSNZ

A.Cp — Cw is larger for a diatomic ideal
gas than for a monatomic ideal gas.

B.Cp + Cw is larger for a diatomic ideal
gas than for a monatomic ideal gas.

C.Cp/Cu is larger for a diatomic ideal gas
than for a monatomic ideal gas.

D.Cp - Cvis larger for a diatomic ideal gas

than for a monatomic ideal gas.

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_QneVHatbYSNZ

10. The figure shows the P-V plot of an ideal
gas taken through a cycle ABCDA. The part ABC

is a semi-circle and CDA is half of an ellipse.

Then,

~
R

(e
e——


https://dl.doubtnut.com/l/_QneVHatbYSNZ
https://dl.doubtnut.com/l/_bkXDi6Ry4Xle

A.the process during the path A — B is

isothermal

B. heat flows out of the gas during the

path B - C — D

C.work  done during the path

A — B — Cis zero

D. positive work is done by the gas in the

cycle ABCDA

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_bkXDi6Ry4Xle

11. One mole of an ideal gas in initial state A
undergoes a cyclic process ABCA, as shown in
the figure. Its pressure at A is Fy. Choose the

correct option (s) from the following

A
4V,-

Vo

NV


https://dl.doubtnut.com/l/_bkXDi6Ry4Xle
https://dl.doubtnut.com/l/_OOs9yul0pQM7

A.Internal energies at A and B are the
same

B. Work done by the gas in process AB is
PyVyind

C.Pressure at Cis Py /4

D. Temperature at Cis Tg /4

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_OOs9yul0pQM7

12. A composite block is made of slabs AB,C,D
and E of different thermal conductivities
(given in terms of a constant K and sizes
(given in terms of length, L) as shown in the
figure. All slabs are of same width. Heat 'Q'
flows only from left to right through the

blocks. Then in steady state

0 1L 5L 6L
heat
B 3K
- A E
1L
—_—
6K
- > oK ¢ 4K
3L
_
aL D 5K



https://dl.doubtnut.com/l/_2g0BSd6oQJuz

A. Heat flow through slabs A and E is same

B. Heat flow through slab E is maximum

C. Temperature difference across slab E is

smallest.

D. Heat flow through C= heat flow through

B + heat flow through D.

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_2g0BSd6oQJuz

13. The figure below shows the variation of
specific heat capacity (C) of a solid as a
function of temperature (T). The temperature
is increased continuously form O to 500K at a
constant rate. Ignoring any volume change,
the following statement (s) is (are) correct to a

reasonable approximation.

A

Y

100 200 300 400 500


https://dl.doubtnut.com/l/_9zEGyq0UObGy

A. the rate at which heat is absorbed in the

range 0-100K varies linearly with

temperature T.

B.heat absorbed in increasing the

temperature from 0-100K is less than the

heat required for increasing the

temperature from 400-500K.

C.there is no change in the rate of heat

absorption in range 400-500K.


https://dl.doubtnut.com/l/_9zEGyq0UObGy

D. the rate of heat absorption increases in

the range 200-300K.

Answer: A::B::C::D

° Watch Video Solution

Assertion Reasoning

1. Statement-1: The total translational kinetic

energy of fall the molecules of a given mass of

an ideal gas is 1.5 times the product of its


https://dl.doubtnut.com/l/_9zEGyq0UObGy
https://dl.doubtnut.com/l/_VHYxWpWizSZF

pressure and its volume because.
Statement-2: The molecules of a gas collide
with each other and the velocities of the

molecules change due to the collision.

A.If both assertion and reason are true

and the reason is correct explanation of

the assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion.


https://dl.doubtnut.com/l/_VHYxWpWizSZF

C.If assertion is true, but the reason is

false.

D. If assertion is false, but the reason is

true.

Answer: B

° Watch Video Solution

Comprehension



https://dl.doubtnut.com/l/_VHYxWpWizSZF

1. A fixed thermally conducting cylinder has a
radius R and height L. The cylinder is open at
the bottom and has a small hole at its top. A
piston of mass M is held at a distance L from
the top surface, as shown in the figure. The

atmospheric pressure is B,

¢ 2R

= —>

VLLld 2007

Piston ! ®

The piston is now pulled out slowly and held


https://dl.doubtnut.com/l/_zNUKAhqnOYG8

at a distance 2L from the top. The pressure in
the cylinder between its top and the piston

will then be

A. Po
Do
B. —
2
M
24 =
2 TR2
o 0 My
-2 T R2
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_zNUKAhqnOYG8
https://dl.doubtnut.com/l/_U22pCZeGJVrr

2. A fixed thermally conducting cylinder has a
radius R and height L. The cylinder is open at
the bottom and has a small hole at its top. A
piston of mass M is held at a distance L from
the top surface, as shown in the figure. The

atmospheric pressure is P,

e 2R

=

VLLld 2007

Piston | ®

The piston is now pulled out slowly and held

at a distance 2L from the top. The pressure in


https://dl.doubtnut.com/l/_U22pCZeGJVrr

the cylinder between its top and the piston

will then be

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_U22pCZeGJVrr

3. A fixed thermally conducting cylinder has a
radius R and height L. The cylinder is open at
its bottom and has a small hole at its top. A
piston of mass M is held at a distance L from
the top surface, as shown in the figure. The

atmospheric pressure is B,

¢ 2R

= —>

VLLld 2007

Piston ! ®

The piston is taken completely out of the


https://dl.doubtnut.com/l/_f5APHVs50nNh

cylinder. The hole at the top is sealed. A water
tank is brought below the cylinder and put in
a position so that the water surface in the
tank is at the same level as the top of the
cylinder as shown in the figure. The density of
the water is p. In equilibrium, the height H of

the water coulmn in the cylinder satisfies



https://dl.doubtnut.com/l/_f5APHVs50nNh

pg(Lo — H)? + po(Lo — H) + Lopo = 0

pg(Lo — H)® — po(Lo — H) — Lopy = 0

pg(Ly — H)? + po(Ly — H) — Lopy = 0

pg(Ly — H)* — po(Ly — H) + Lopy = 0

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_f5APHVs50nNh

1. A metal rod AB of length 10x has its one end

A in ice at 0° C, and the other end B in water
at 100°C. If a point P one the rod is
maintained at 400° C, then it is found that
equal amounts of water and ice evaporate and
melt per unit time. The latent heat of
evaporation of water is 540cal /g and latent
heat of melting of ice is 80cal / g. If the point P

is at a distance of Az from the ice end A, find


https://dl.doubtnut.com/l/_f5APHVs50nNh
https://dl.doubtnut.com/l/_WeJe9g3UwNQ5

the value A. [Neglect any heat loss to the

surrounding.]

° Watch Video Solution

2. Two spherical bodies, A(radius 6cm) and
B(radius 18cm) are at temperature 77 and 75,
respectively. The maximum intensity in the
emission spectrum of A is at 500nm and in
that of B is at 1500nm. Considering them to be
black bodies, what will be the ratio of the rate

of total energy radiated by A to that of B?

| e |


https://dl.doubtnut.com/l/_WeJe9g3UwNQ5
https://dl.doubtnut.com/l/_wHV3WDgoN4Vu

& Watch Video Solution I

3. A diatomic ideal gas is compressed
adiabatically to 1/32 of its initial volume. If the
initial temperature of the gas is T} (in Kelvin)
and the final temperature is a Tj, the value of

ais

° Watch Video Solution

4. Steel wire of length 'L at 40° C'is suspended

from the ceiling and then a mass 'm' is hung


https://dl.doubtnut.com/l/_wHV3WDgoN4Vu
https://dl.doubtnut.com/l/_m78eo1cphyx2
https://dl.doubtnut.com/l/_pIkbbbj8K0ng

from its free end. The wire is cooled down
from 40°C — 30°C to regain its original
length 'L. The coefficient of linear thermal
expansion of the steel is 10~ °/° C, Young's
modulus of steel is 10'* N /m? and radius of
the wire is 1mm. Assume that L > >
diameter of the wire. Then the value of 'm' in

kg is nearly

° Watch Video Solution



https://dl.doubtnut.com/l/_pIkbbbj8K0ng

