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PHYSICS

BOOKS - CENGAGE PHYSICS (HINGLISH)

CALORIMETRY

1. Liquid nitrogen has a boiling point of —195.81° C' at atmospheric
pressure. Calculate this temperature (a) in degrees Fahrenheit and

(b) in kelvin.

° Watch Video Solution



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

2. What will be the following temperatures on the kelvin scale: a. 37°,

b.80° F,c. —196° C?

° Watch Video Solution

3. What is the change is potential energy (in calories) of a 10 kg mass

after 41.8m fall?

A. 1980cal

B. 2980cal

C. 980cal

D. 3980cal

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0Rxye5DTiIDF
https://dl.doubtnut.com/l/_wm0GSinO08rv
https://dl.doubtnut.com/l/_e6lNZPOslP4y

4. In the Joule experiment, a mass of 20 kg falls through 1.5m at a
constant velocity to stir the water in a calorimeter. If the calorimeter
has a water equivalent of 2 g and contains 12 g of water, what is f, the

mechanical equivalent of heat, for a temperature rise of 5.0° C?

o Watch Video Solution

5. The temperature of a silver bar rised by 10.0°C when it absorbs
1.23kJ of energy by heat. The mass of bar is 525g. Determine the
specific heat of silver.

A.294J /kg°C

B.234J /kg°C

C.334J /kg°C

D.394J /kg° C

Answer: B

| o WAr_o_L vl o e~_ ..



https://dl.doubtnut.com/l/_e6lNZPOslP4y
https://dl.doubtnut.com/l/_toAFCOWFAK1n

L vvdilil VIiUCO o0I1UuLivll ) |

6. A 60 kg boy running at 5.0m / s while playing basketball falls down
on the floor and skids along on his leg until he stopes. How many
calories of heat are generated between his leg and the floor?

Assume that all this heat energy is confined to a volume of 2.0cm? of

his flesh. What will be temperature change of the flesh? Assume

cal
g°C

kg
c=1.0 and p = 950—3 for flesh.
m

° Watch Video Solution

7. An electric heater supplies 1.8 kW of power in the form of heat to a
tank of water. How long will it take to heat the 200 kg of water in the
tank from 10° to 70°C ? Assume heat losses to the surroundings to

be negligible.

A.55h

B.63h


https://dl.doubtnut.com/l/_toAFCOWFAK1n
https://dl.doubtnut.com/l/_q3fnbTv5iBpK
https://dl.doubtnut.com/l/_WSYw1BY8trt3

C.775h

D.91h

Answer: C

° Watch Video Solution

8. What is wrong with following statement Given any two bodies, the

one with the higher temperature contains more heat.

° Watch Video Solution

9. Two bodies have the same heat capacity. If they are combined to
form a single composite body, show that the equivalent specific heat
of this composite body is independent of the masses of the

individual bodies.

° Watch Video Solution



https://dl.doubtnut.com/l/_WSYw1BY8trt3
https://dl.doubtnut.com/l/_tM15UzCgNP7G
https://dl.doubtnut.com/l/_K8Jr6ApULpDQ

10. The air temperature above coastal areas is profoundly influenced
by the large specific heat of water. One reason is that the energy
released when 1m? of water cools by 1° C will raise the temperature
of a much larger volume of air by 1°C. Find this volume of air. The

specific heat of air is approximately 1kJ /kg° C. Take the density of

air to be 1.3kg /m>.

o Watch Video Solution

11. Some water at 0°C is placed in a large insulated enclosure
(vessel). The water vapour formed is poured out continuously. What
fraction of the water will ultimately freeze, if the latent heat of

vaporization is seven times the latent heat of fusion?

0| N ot


https://dl.doubtnut.com/l/_K8Jr6ApULpDQ
https://dl.doubtnut.com/l/_nnsZTd38WPTI
https://dl.doubtnut.com/l/_ffTXkEduqx5Z
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Answer: B

° Watch Video Solution

12. Calculate the heat of fusion of ice from the following data of ice at
0° C added to water. Mass of calorimeter = 60g, mass of calorimeter
+ water = 460g,

mass of calorimeter + water 4 ice = 618¢, initial temperature of
water = 38°C, final temperature of the mixture = 5° C. The specific
heat of calorimeter = 0.10cal/g/° C. Assume that the calorimeter

was also at 0° C initially

A.78.35cal /g

B. 58.55¢cal / g


https://dl.doubtnut.com/l/_ffTXkEduqx5Z
https://dl.doubtnut.com/l/_eOXIvvjvKXpm

C.68.95cal / g

D. 48.35¢cal / g

Answer: A

° Watch Video Solution

13. A piece of ice of mass of 100g and at temperature 0° C' is put in
200g of water of 25° C' .How much ice will melt as the temperature of
the water reaches 0°C? The specific heat capacity of water
= 2400Jkg 'K ' and the specific latent heat of ice

= 3.4 x 103 Jkg !

o Watch Video Solution

14. How should 1 kg of water at 5° C' be divided into two parts so that

if one part turned into ice at 0° C, it would release enough heat to


https://dl.doubtnut.com/l/_eOXIvvjvKXpm
https://dl.doubtnut.com/l/_qE6MSd199w8u
https://dl.doubtnut.com/l/_8jclTZj8C46D

vaporize the other part? Latent heat of steam = 540cal / g and latent

heat of ice = 80cal/g.

o Watch Video Solution

15. When a block of metal of specific heat 0.lcal/g/° C and
weighing 110 g is heated to 100° C and then quickly transferred to a
calorimeter containing 200g of a liquid at 10°C, the resulting
temperature is 18° C. On repeating the experiment with 400 g of
same liquid in the same calorimeter at same initial temperature, the
resulting temperature is 14.5° C. find

a. Specific heat of the liquid.

b. The water equivalent of calorimeter.

o Watch Video Solution



https://dl.doubtnut.com/l/_8jclTZj8C46D
https://dl.doubtnut.com/l/_0lRFwjIZvY8j

16. The temperatures of equal masses of three different liquids A, D
and C are 12°(C,19° C and 28° C, respectively. The temperature when
A and B are mixed is 16° C, while when B and C are mixed, it is 23° C.
What would be the temperature when A and C are mixed?
A.30.46°C
B.22.44°C

C.36.20°C

D. 20.26°C

Answer: D

° Watch Video Solution

17. A tube leads from a flask in which water is boiling under
atmospheric pressure to a calorimeter. The mass of the calorimeter is

150 g, its specific heat capacity is 0.1cal/g/° C, and it contains


https://dl.doubtnut.com/l/_iR3pz5mAcB58
https://dl.doubtnut.com/l/_OCIDgPhcaVaP

originally 340g of water at 15° C. Steam is allowed to condense in
the colorimeter until its temperature increases to 71° C, after which
total mass of calorimeter and contents are found to be 525g.

Compute the heat of condensation of steam.

° Watch Video Solution

18. Determine the final result when 200g of water and 20 g of ice at
0°C are in a calorimeter having a water equivalent of 30g and 50 g

of steam is passed into it at 100° C

o Watch Video Solution

19. What will be the final temperature when 150 g of ice at 0°C'is
mixed with 300 g of water at 50°C. Specific heat of water

= lcal /g /° C.Latent heat of fusion of ice = 80cal/ g.

A7.6°C


https://dl.doubtnut.com/l/_OCIDgPhcaVaP
https://dl.doubtnut.com/l/_sJ8OL6GQh7G8
https://dl.doubtnut.com/l/_UsSg6MT8pQOr

B.6.7°C

C.5.8°C

D.8.5°C

Answer: B

° Watch Video Solution

20. In a calorimeter (water equivalent = 40g) are 200g of water and
50 g of ice all at 0° C. 30 g of water at 90°C is poured into it. What

will be the final condition of the system?

° Watch Video Solution

21. 1kg ice at —20°C is mixed with 1kg steam at 200°C. The

equilibrium temperature and mixture content is


https://dl.doubtnut.com/l/_UsSg6MT8pQOr
https://dl.doubtnut.com/l/_jnbTFmVCFPXL
https://dl.doubtnut.com/l/_p7Lem1sDzmEL

A.80° C and mixture content is 2 kg
B. 110° C and mixture content is 2 kg steam
o . .10 24
C.100° C and mixture content is 1—7k:gsteam and 1—7kg water

20 34
D. 100° C' and mixture content is — kgsteam and — kg water

27 27
Answer: D
o Watch Video Solution
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22.

A substance is in the solid form at 0° C. The amount of heat added to



https://dl.doubtnut.com/l/_p7Lem1sDzmEL
https://dl.doubtnut.com/l/_G8yTeZ1iljxK

this substance and its temperature are plotted in the following
graph. If the relative specific heat capacity of the solid substance is
0.5, find from the graph (i) the mass of the substance, (ii) the specific
latent heat of the melting process and (ii) the specific heat of the
substance in the liquid state.

Specific heat capacity of water = 1000cal /kg/ K

o Watch Video Solution
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Two bodies of equal masses are heated at a uniform rate under

identical conditions. The change in temperature in the two cases in


https://dl.doubtnut.com/l/_G8yTeZ1iljxK
https://dl.doubtnut.com/l/_GRJTqsHrnjmM

shown graphically. What are their melting points?

Find the ratio of their specific heats and latent heats.

° Watch Video Solution

24.

The rectangular plate shown if Fig. 1.7 has an area A;. If the
temperature increases by AT, each dimension increases according
to AL = aLAT, where « is the average coefficient of linear
expansion. Show that the increase in area is AA = 2aA;AT. What

approzimation does this expansion assume?

| ° Watch Video Solution


https://dl.doubtnut.com/l/_GRJTqsHrnjmM
https://dl.doubtnut.com/l/_eqFDRNH6URbf

T, + AT,

25.

A mercury thermometer is constructed as shown if Fig. 1.9. The
capillary tube has a diameter of 0.004 00 cm, and the bulb has a
diameter of 0.250 cm. neglecting the expansion of the glass, find the

change in height of the mercury column with a temperature change

of 30.0°C.

° Watch Video Solution

26. A metal rod (A) of 25¢cm length expands by 0.050cm when its

temperature is raised from 0°C to 100°C. Another rod (B) of a


https://dl.doubtnut.com/l/_eqFDRNH6URbf
https://dl.doubtnut.com/l/_QjZscb4ZYw5Y
https://dl.doubtnut.com/l/_2yiNsuG99O1T

different metal of length 40cm expands by 0.040cm for the same rise
in temperature. A third rod ( C) of 50cm length is made up of pieces
of rods (A) and (B) placed end to end expands by 0.03cm on heating
from 0°C to 50°C. Find the lengths of each portion of the

composite rod.

o Watch Video Solution

27. Determine the lengths of an iron rod and copper ruler at 0° C if
the difference in their lengths at 50° C and 450° C is the same and is
equal to 2 cm. The coefficient of linear expansion of iron

—= 12 x 10~ % / K and that of copper = 17 x 10 % / K.

o Watch Video Solution

28. A steel ball initially at a pressure of 10° Pa is heated from 20° C to

120° C keeping its volume constant. Find the final pressure inside the


https://dl.doubtnut.com/l/_2yiNsuG99O1T
https://dl.doubtnut.com/l/_RFzOBoyhTaCp
https://dl.doubtnut.com/l/_gAr1UVclITA0

ball. Given that coefficient of linear expansion of steel is
1.1 x 10~° /° C and Bulk modulus of steel is 1.6 x 10''N /m?.
A.3.58 x 10°Pa
B.6.96 x 10°Pa
C.5.28 x 10°Pa

D.4.23 x 108 Pa

Answer: C

° Watch Video Solution

29. A steel rail 30 m long is firmly attached to the roadbed only at its
ends. The sun raises the temperature of the rail by 5° C, causing the
rail to buckle. Assuming that the buckled rail consists of two straight
parts meeting in the centre, calculate how much the centre of the rail

rises. coefficient of linear expansion of steel is 12 x 10 7% / K.

| o WMiab .\t daa Caliibia |


https://dl.doubtnut.com/l/_gAr1UVclITA0
https://dl.doubtnut.com/l/_IAlSJx6S1dye
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30. A small quantity of a liquid which dows not mix with water sinks
to the bottom at 20°C, the densities of the liquid and water being
1021 and 990k:g/m3, respectively. To what teperature must the
mixture be uniformly heated in order that the liquid forms globules
which just float on water ? the cubical expansion of the liquid and
water over the temperature ranges is 85 X 10_5/K and

45 x 10~ ° / K respectively.

o Watch Video Solution

31. A 1-L flask contains some mercury. It is found that at different
temperature, the volume of air inside the flask remains the same.
What is the volume of mercury in the flask, given that the coefficient
of linear expansion of glass = 9 x 10’6/O C and the coefficient of

volume expansion of Hg = 1.8 x 107 */° C?

| o WAr_o_L vl e~_ ..


https://dl.doubtnut.com/l/_IAlSJx6S1dye
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32. A hollow aluminium cylinder 20.0 cm deep has an internal
capacity of 2.000 L at 20.0° C. It is completely filled with tupentine
and then slowly warmed to 80.0°C a. How much turpentine
overflows? B. If the cylindre is then cooled back to 20.0°C, how far

below the cylinder's rim dows the tupentine's surface recede?

o Watch Video Solution

33. A glass flask whose volume is exactly 1000cm? at 0° C'is filled level
full of mercury at this temperature. When the flask and mercury are
heated to 100°C, 15.2cm® of mercury overflows. The coefficient of
cubical expansion of Hg is 1.82 x 10_4/O C. Compute the coefficient

of linear expansion of glass.

A.0.1x107°%/°C

B.1x 10 */°C


https://dl.doubtnut.com/l/_3pTlOiQSavQK
https://dl.doubtnut.com/l/_1Bd5E4DWvRHW
https://dl.doubtnut.com/l/_etq57TVgj1E3

C.0.1x10°%/°C

D.1x10°°/°C

Answer: D

° Watch Video Solution

34. A 250cm?® glass bottle is completely filled with water at 50° C. The
bottle and water are heated to 60° C. How much water runs over if:

a. the expansion of the bottle is neglected:

b. the expansion of the bottle is included? Given the coefficient of
areal expansion of glass B=12x10"°/K and

Ywater = 60 x 1077 /° C.

o Watch Video Solution



https://dl.doubtnut.com/l/_etq57TVgj1E3
https://dl.doubtnut.com/l/_X1nGfQI4qOyd

35. A solid floats in a liquid at 20° C with 75 % of it immersed. When
the liquid is heeated to 100°C, the same solid floats with 80 % of it
immersed in the liquid. Calculate the coefficient of expansion of the

liquid. Assume the volume of the solid to be constant.

° Watch Video Solution

36. A sinker of weight w, has an apparent weight w; when weighed
in a liquid at a temperature t; and wy when weight in the same
liquid at temperature t,. The coefficient of cubical expansion of the
material of sinker is 8. What is the coefficient of volume expansion of

the liquid.

o Watch Video Solution

37. A copper and a tungsten plate having a thickness o = 2mm each

are riveted together so that at 0° C they form a flat bimetallic plate.


https://dl.doubtnut.com/l/_8E59Zk24DyBy
https://dl.doubtnut.com/l/_UqRPjp8Lc7we
https://dl.doubtnut.com/l/_UI3OJSg4SWmq

Find the average radius of curvature of this plate at T' = 200° C. The
coefficients of linear expansion for copper and tungsten are
Aoy = 1.7 % 107° /K and ayy = 0.4 x 10~ ° / K, respectively.

A. 0.67m

B. 0.45m

C.0.79m

D.0.77Tm

Answer: D

° Watch Video Solution

38. A clock with a brass pendulum shaft keeps correct time at a
certain temperature.

a. How closely must the temperature be controlled if the clock is not
to gain or lose more that 1s a day? Does the answer depend on the

period of the pendulum?


https://dl.doubtnut.com/l/_UI3OJSg4SWmq
https://dl.doubtnut.com/l/_MGFy8Mc4iX1b

b. Will an increase of temperature cause the clock to gain or lose?

(abrass =2 X 10_5/0 C)

o Watch Video Solution

39. A pendulum clock loses 12s a day if the temperature is 40° C' and
gains 4s a day if the temperature is 20° C, The temperature at which
the clock will show correct time, and the co-efficient of linear
expansion (a) of the metal of the pendulum shaft are respectively:

A.30°C;a =1.85x1073/°C

B.55°C;a = 1.85 x 10" %2/° C

C.25°C;a=185x10"°/°C

D.60°C;a = 1.85 x 107 */° C

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_MGFy8Mc4iX1b
https://dl.doubtnut.com/l/_mX7SWX12UOw4

40. A rod of length 2 m is at a temperature of 20° C. find the free
expansion of the rod, if the temperature is increased to 50°C, then
find stress produced when the rod is (i) fully prevented to expand, (ii)
permitted to expand by 0.4mm.

Y =2x 10MN/m? a=15x10"5/"C.

o Watch Video Solution

41. Two rods of different metals having the same area of cross
section A are placed between the two massive walls as shown is Fig.
The first rod has a length [, coefficient of linear expansion a; and
Young's modulus Y;. The correcsponding quantities for second rod
are ls, as and Y5. The temperature of both the rods is now raised by
t°C.

i. Find the force with which the rods act on each other (at higher

temperature) in terms of given quantities.


https://dl.doubtnut.com/l/_PMXBjJCL64wU
https://dl.doubtnut.com/l/_uLELdXSfMtIm

ii. Also find the length of the rods at higher temperature.

° Watch Video Solution

42. Two rods of equal cross sections, one of copper and the other of
steel, are joined to form a composite rod of length 2.0 m at 20°C,
the length of the copper rod is 0.5 m. When the temperature is
raised to 120° C, the length of composite rod increases to 2.002m. If
the composite rod is fixed between two rigid walls and thus not
allowed to expand, it is found that the lengths of the component
rods also do not change with increase in temperature. Calculate

Young's modulus of steel. (The coefficient of linear expansion of


https://dl.doubtnut.com/l/_uLELdXSfMtIm
https://dl.doubtnut.com/l/_zQ7R638LdOPm

copper, a, = 1.6 x 107°°C and Young's modulus of copper is

1.3 x 10N /m?).

o Watch Video Solution

43. A surveyor's 30 m steel tape is correct at a temperature of 20° C.
The distance between two points, as measured by this tape on a day
when the temperature is 35°C. Is 26m. What is the true distance
between the point?

(astea = 1.2 x 107°°C)

° Watch Video Solution

44, A barometer with a brass scale reads 755 mm on a day when the
temperatures is 25° C. If the scale is correctly graduated at 0° C, find

the true pressure at 0°C (in terms of height of Hg) given that the


https://dl.doubtnut.com/l/_zQ7R638LdOPm
https://dl.doubtnut.com/l/_OJFuZQwJEwBt
https://dl.doubtnut.com/l/_TGyXepJFt0cp

coefficient of linear expansion of brass is 18 x 10~ ° / K. Coefficient

of cubical expansion of mercury = 182 x 10 % / K.

o Watch Video Solution

45. At room temperature (25°C) the length of a steel rod is
measured using a brass centimetre scale. The measured length is 20
cm. If the scale is calibrated to read accurately at temperature 0° C,

find the actual length of steel rod at room temperature.

° Watch Video Solution

46. A refrigerator door is 150 cm high, 80 cm wide, and 6 cm thick. If
the coefficient of conductivity is 0.0005 cal /cms®C and the inner
and outer surfaces are at 0°C and 30° C, respectively, what is the

heat loss per minute through the door, in caloris?

° Watch Video Solution



https://dl.doubtnut.com/l/_TGyXepJFt0cp
https://dl.doubtnut.com/l/_dFMEc32HaeUA
https://dl.doubtnut.com/l/_hO1CY09UsXh4

47. An ordinary refrigerator is thermally equivalent to a box of
corkboard 90 mm thick and 5.6m? in inner surface area. When the
door is closed, the inside wall is kept, on the average, 22.2° C below
the temperature of the outside wall. If the motor of the refrigerator
runs 15 % of the time while the door is closed, at what rate must
heat be taken from the interior whicle the motor is running?

The thermal conductivity of corkboard is k = 0.05W /mK.

o Watch Video Solution

48. Water is being boiled in flat bottom kettle placed on a stove. The
area of the bottom is 3000cm? and the thickness is 2 mm. If the
amount of steam produced is 1g/ min , calculate the difference of
temperature between the inner and outer surface of the bottom. K
for the material of kettle is 0.5cal® C /s /cm, and the latent heat of

steam is 540cal / g.

[ o |


https://dl.doubtnut.com/l/_hO1CY09UsXh4
https://dl.doubtnut.com/l/_wCdNrsovo2WB
https://dl.doubtnut.com/l/_FcIxtqAMTfkn

l & Watch Video Solution J

49. A closed cubical box is made of perfectly insulating material and
the only way for heat to enter or leave the box is through two solid
cylindrical metal plugs, each of cross sectional area 12cm? and
length 8cm fixed in the opposite walls of the box. The outer surface
of one plug is kept at a temperature of 100°C . while the outer
surface of the plug is maintained at a temperature of 4( o )C . The
thermal conductivity of the material of the plug is 2.0Wm ~!.° C !
. A source of energy generating 13W is enclosed inside the box. Find
the equilibrium temperature of the inner surface of the box

assuming that it is the same at all points on the inner surface.

° Watch Video Solution



https://dl.doubtnut.com/l/_FcIxtqAMTfkn
https://dl.doubtnut.com/l/_66T6tFe2d4ci

50.

Two metal cubes A and B of same size are arranged as shown if Fig.
The extreme ends of the combination are maintained at the identical
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, what will be

the temperature T of the interface ?

O Watch Video Solution



https://dl.doubtnut.com/l/_txR1JqUIfULb
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51.

Three cylindrical rods A, B and C of equal lengths and equal
diameters are joined in series as shown if Fig. Their thermal
conductivities are 2K, K and 0.5K, respectively. In steady state, if the
free ends of rods A and C are at 100°C and 0°C, respectively,
calculate the temperature at the two junction points. Assume
negligible loss by radiaiotn through the curved surface. What will be

the equivalent thermal conductivity?

o Watch Video Solution

52. Two walls of thickness in the ratio 1:3 and thermal conductivities

in the ratio 3:2 form a composite wall of a building. If the free


https://dl.doubtnut.com/l/_Oia2lQPItJSN
https://dl.doubtnut.com/l/_ynvYLskpZv0N

surfaces of the wall be at temperatures 30° C' and 20° C, respectively,

what is the temperature of the interface?

o Watch Video Solution

53. One end of a uniform brass rod 20 cm long and 10em? cross-
sectional area is kept at 100° C. The other end is in perfect thermal
contact with another rod of identical cross-section and length 10 cm.
The free end of this rod is kept in melting ice and when the steady
state has been reached, it is found that 360 g of ice melts per hour.
Calculate the thermal conductivity of the rod, given that the thermal

conductivity of brass is 0.25cal / sem° C and L = 80cal/ g.

o Watch Video Solution



https://dl.doubtnut.com/l/_ynvYLskpZv0N
https://dl.doubtnut.com/l/_3dfegHMNdD3l
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54.

An electric heater is used in a room of total wall area 150m? to
maintain a temperature is —5° C. The innermost layer is of wood of
thichness 2.0 cm, the middle layer is of cement of thickness 1.0 cm
and the outer-most layer is of brick of thickness 20 cm. Find the
power of the electric heater. Assume heat to flow only through the

walls. The thermal conductivities of wood, cement and brick are 0.150

0.175 and 1.0W /m°Y, respectively.

o Watch Video Solution



https://dl.doubtnut.com/l/_SaiqePj5pe8c
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55.

Three identical rods of length 1 m each, having cross-sectional area of
1em? each and made of aluminium, copper and steel, respectively, are
maintained at temperatures of 12°C/4° C and 50° C, respectively, at
their separate ends. Find the temperature of their common junction.
(Ko, = 400W /m — K, K4 = 200W /m — K, Koo = 50W /m — K|

A.20°C

B.10°C

C.5°C

D.8°C

Answer: B


https://dl.doubtnut.com/l/_yj2cgeYG4GPy

o Watch Video Solution

56. An electric heater of surface area 200cm? emits radiant energy of
60 k) at time interval of 1 min. Determine its emissive power. If its
emissivity be 0.45, what would be the radiant energy emitted by a
black body in one hour, identical to the electrical heater in all

respects?

o Watch Video Solution

57. A spherical black body with a radius of 12cm radiates 450W power
at 500K. If the radius were halved and the temperature doubled, the

power radiated in watt would be

° Watch Video Solution



https://dl.doubtnut.com/l/_yj2cgeYG4GPy
https://dl.doubtnut.com/l/_h8RcHKKD1tXE
https://dl.doubtnut.com/l/_VHTXyJGNLWef

58. The operating temperature of an in candescent bulb (with
tungsten filament) of power 60 W is 3000 K. If the surface area of the

filament be 25 mm2, find its emissivity e.

o Watch Video Solution

59.

A copper sphere is suspended in an evacuated chamber maintained


https://dl.doubtnut.com/l/_2CTEx6kvs19W
https://dl.doubtnut.com/l/_yfpquUduKlz1

at 300 K. The sphere is maintained at a constant temperature of 500
K by heating it electrically. A total of 210 W of electric power is
needed to do it. When the surface of the copper sphere is completely
blackened, 700 W is needed to maintain the same temperature of the
sphere. Calculate the emissivity of copper.

A.0.3

B.0.2

C.0.5

D. None of these

Answer: A

o Watch Video Solution

60. 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


https://dl.doubtnut.com/l/_yfpquUduKlz1
https://dl.doubtnut.com/l/_Gp2NOLau8AJs

wavelength Ap 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.

° Watch Video Solution

61. The emissivity of tungsten is aproximately 0.35. A tungsten sphere
1 cm in radius is suspended within a large evacuated enclosure
whose walls are at 300 K. What power input is required to maintain
the sphere at a temperature of 3000 K if heat conduction along the

support is neglected?c = 5.67 x 108 Sl units.

o Watch Video Solution

62. A solid copper sphere of density p, specific heat c and radius r is

at temperature T7. It is suspended inside a chamber whose walls are


https://dl.doubtnut.com/l/_Gp2NOLau8AJs
https://dl.doubtnut.com/l/_D3gTsqhdULiY
https://dl.doubtnut.com/l/_VNtjbSzSwogF

at temperature 0K. What is the time required for the temperature of
sphere to drop to T5? Take the emmissivity of the sphere to be equal

to e.

o Watch Video Solution

63. Two solid copper spheres of radii r; = 15cm and r9 = 20cm are
both at a temperature of 60° C. If the temperature of surrounding is
50° C, then find

a. The ratio of the heat loss per second from their surfaces initially.

b. the ratio of rates of cooling initially.

o Watch Video Solution

64. Two identical spheres A and B are suspended in an air chamber
which is maintained at a temperature of 50° C. Find the ratio of the

heat lost per second from the surface of the spheres if


https://dl.doubtnut.com/l/_VNtjbSzSwogF
https://dl.doubtnut.com/l/_42KjYGvv4wUO
https://dl.doubtnut.com/l/_XxEon6MNKDHg

a.Aand B are at temperatures 60° C and 55° C, respectively.

b. A and B are at temperatures 250° C and 200° C, respectively.

o Watch Video Solution

65. A body cools down from 60° C to 55°C' in 30 s. Using Newton's
law of cooling calculate the time taken by same body to cool down
from 55° C to 50° C. Assume that the temperature of surrounding is
45°C.

A. 55.26s

B.51.28s

C.81.28s

D. 85.26s

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_XxEon6MNKDHg
https://dl.doubtnut.com/l/_1VVEhm8NEsUn

66. A body cools from 60% oC to 50°C in 10 min. Find its
temperature at the end of next 10 min if the room temperature is

25° C. Assume Newton's law of cooling holds.

o Watch Video Solution

67. A thin brass rectangular sheet of sides 15.0 and 12.0 cm is heated
in a furnace to 600° C and taken out. How much electric power is
needed to maintain the sheet at this temperature, given that its
emissivity is 0.250?

Neglect heat loss due to convection (Stefan-Boltzmann constant,

o =5.67x10"8W /m? — K*).

o Watch Video Solution

68. A hot body placed in air is cooled down according to Newton's law

of cooling, the rate of decrease of temperature being k times the


https://dl.doubtnut.com/l/_gDLAsiWFXWmy
https://dl.doubtnut.com/l/_UYJ91QlJmWx6
https://dl.doubtnut.com/l/_41beoL5Z6Yjp

temperature difference from the surrounding. Starting from ¢t =0,
find the time in which the body will loss half the maximum heat it can

lose.

° Watch Video Solution

69. The spectral energy distribution of the sun has a maximum at
4754A. If the temperature of the sun is 6050 K, what is the

temperature of a star for which this maximum is at 9506A?

° Watch Video Solution

70.The light from th sun is found to have a maximum intensity near
the wavelength of 470nm. Assuming that the surface of the sun
emits as a blackbody, calculate the temperature of the surface of the

sun.

° Watch Video Solution



https://dl.doubtnut.com/l/_41beoL5Z6Yjp
https://dl.doubtnut.com/l/_UtZyqpMiNf3w
https://dl.doubtnut.com/l/_RaRvl7JXWFK2

71. If the filament of a 100 W bulb has an area 0.25¢m? and behaves
as a perfect block body. Find the wavelength corresponding to the

maximum in its energy distribution. Given that Stefan's constant is

o =5.67 x 10 8J /m?sK*.

o Watch Video Solution

72. A hot black body emits the energy at the rate of 16 Jm ~%s ! and
its most intense radiation corresponds to 20000A. When the
temperature of this body is further increased and its most intense
radiation corresponds to 10000A, then find the value of energy

radiated in Jm ~2s L.

A. 258
B. 256

C.196


https://dl.doubtnut.com/l/_RaRvl7JXWFK2
https://dl.doubtnut.com/l/_rqXvZBOPGOAq
https://dl.doubtnut.com/l/_DIdvQc27mAHU

D. 225

Answer: B

° Watch Video Solution

73.The intensity of salr radiation just outside the earth's atmosphere
is measured to be 1.4kW/m2. If the radius of the sun 7 x 108m,
while the earth-sun distance is 150 x 10°km, then find

i. the intensity of salr radiation at the surface of the sun.

ii. the temperature at the surface of the sun assuming it to be a black
body,

iii. the most probable wavelength in solar radiation.

o Watch Video Solution



https://dl.doubtnut.com/l/_DIdvQc27mAHU
https://dl.doubtnut.com/l/_ZScNoix4iLlA

-1

2 min .

74. The earth receives solar radiation at a rate of 8.2Jecm ~
Assuming that the sun radiates like a blackbody, Calculate the surface
temperature of the sun. The angle subtended by the sun on the
earth is 0.55°C and the stefan constant

o =5.67x 10 *Wm 2K *.

° Watch Video Solution

75. Consider a cylindrical container of cross-section area A length h
and having coefficient of linear expansion a.. The container is filled
by liquid of real expansion coefficient y; up to height h;. When
temperature of the system is increased by Af then

(a). Find out the height, area and volume of cylindrical container and
new volume of liquid.

(b). Find the height of liquid level when expansion of container is
neglected.

(c). Find the relation between 7; and «, for which volume of


https://dl.doubtnut.com/l/_ejidDHYVfoPW
https://dl.doubtnut.com/l/_Tc0UDR0Ph49s

container above the liquid level

(i) increases

(ii). decreases

(iii). remains constant.

(d). On the surface of a cylindrical container a scale is attached for
the measurement of level of liquid of liquid filled inside it. If we
increase the temperature of the temperature of the system by A6,
then

(). Find height of liquid level as shown by the scale on the vessel.
Neglect expansion of liquid.

(ii). Find the height of liquid level as shown by the scale on the vessel.


https://dl.doubtnut.com/l/_Tc0UDR0Ph49s

Neglect expansion of container.

o Watch Video Solution

Exercise 1.1

1. The greater the mass of a body the greater is its heat capacity is

this true of false?

[ o |


https://dl.doubtnut.com/l/_Tc0UDR0Ph49s
https://dl.doubtnut.com/l/_gfwq0qynVenZ

[ & Watch Video Solution ]

2. The greater the mass of a body , the greater is its latent heat

capacity. Is this true of false?

° Watch Video Solution

3. The greater the mass of a body, the greater is its specific heat

capacity. True of false?

° Watch Video Solution

4. Can heat be added to a substance without causing the
temperature of the body of rise? If so does this contradict the
concept of heat as energy in the process of transfer because of

temperature differece?

° Watch Video Solution



https://dl.doubtnut.com/l/_gfwq0qynVenZ
https://dl.doubtnut.com/l/_klUaBibCsWrU
https://dl.doubtnut.com/l/_sWOpRW3uTmg3
https://dl.doubtnut.com/l/_uYTUVZ4QZUf5

5. Can heat be considered to be a form of stored energy?

° Watch Video Solution

6. Give an example of a process in which no heat is transferred to or

from a system but the temperature of the system changes?

° Watch Video Solution

7. The latent heat of fusion of a substance is always less than the
latent heat vapourization or latent heat of sublimation of the same

substace. Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_uYTUVZ4QZUf5
https://dl.doubtnut.com/l/_w9m4nPK0pvdC
https://dl.doubtnut.com/l/_yKqirIyhv1Zi
https://dl.doubtnut.com/l/_Nwx6iLaBberW

8.Suppose an astronaut on the surface of the moon took some water
at about 20° C out of his thermos and poured it into a glass bbeaker.

What would happen to the water?

° Watch Video Solution

9. Heat is added to a body. Does its temperature necessarily increase?

° Watch Video Solution

10. When a hot body warms a cool one, are their temperature

changes equal in magnitude?

° Watch Video Solution



https://dl.doubtnut.com/l/_PggOh7hRbXyW
https://dl.doubtnut.com/l/_qxvYrzui0JmY
https://dl.doubtnut.com/l/_gOA6IKitXXsQ

11. Steam at 100° C is passed into a calorimeter of water equivalent
10 g containing 74 cc of water and 10 g of ice at 0°C. If the
temperature of the calorimeter and its contents rises to 5°C,
calculate the amount of steam passed. Latent heat of steam
= 540kcal / kg, latent heat of fusion = 80kcal / kg.

A 2g

B.0.2¢g

C. 20g

D. None of these

Answer: A

o Watch Video Solution

12. Ice of mass 600 kg and at a temperature of —10° C is placed in a

copper vessel heated to 350° C. The resultant mixture is 550 g of ice


https://dl.doubtnut.com/l/_3ueZrjSBscY6
https://dl.doubtnut.com/l/_yKBigQXgmDpy

and water. Find the mass of the vessel. The specific heat capacity of

copper (¢) = 100cal / kg — K

o Watch Video Solution

13. When a small ice crystal is placed in overcooled water it begins to
freeze instantaneously.

i. What amount of ice is formed from 1 kg of water over cooled to
—8°C ? L of water =336x10°J/kg and s of water
= 4200J / kg / K.

ii. What should be the temperature of the overcooled water in order

that all of it be converted into iceat 0°C' ?

o Watch Video Solution

14. An electric heater whose power is 54 W is immersed in 650cm?®

water in a calorimeter. In 3 min the water is heated by 3.4° C. What


https://dl.doubtnut.com/l/_yKBigQXgmDpy
https://dl.doubtnut.com/l/_hI7USaHuM7im
https://dl.doubtnut.com/l/_isxv01NgrHFS

part of the energy of the heater passes out of the calorimeter in the

form of radiant energy?

o Watch Video Solution

15. An ice cube whose mass is 50g is taken from a refrigerator where
its temperature was —10°C. If no heat is gained or lost from
outside, how much water will freeze onto the cube if it is dropped
into a beaker containing water at 0°C? Latent heat of fusion
= 80kcal / kg, specific heat capacity of ice = 500cal /kg/ K.

A. 2.265g

B. 3.125¢g

C.5.425¢g

D. 4.355¢

Answer: B

| o WMiab o VNt daa Caliibia



https://dl.doubtnut.com/l/_isxv01NgrHFS
https://dl.doubtnut.com/l/_kdM3yoLTfgYn
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16. Equal volumes of three liquids of densities pq,0o and p3, specific
heat capacities c;,cy and c3 and temperatures ti,%, and {3,
respectively are mixed together. What is the temperature of the

mixture? Assume no changes in volume on mixing.

o Watch Video Solution

17. Victoria falls in Africa is 122 m in height. Calculate the rise in

temperature of the water if all the potential energy lost in the fall is

converted into heat.

A.0.29°C

B.0.39°C

C.0.49°C

D.0.59°C


https://dl.doubtnut.com/l/_kdM3yoLTfgYn
https://dl.doubtnut.com/l/_9nzbIuogCGRN
https://dl.doubtnut.com/l/_pIbN4Sfm5wdz

Answer: A

° Watch Video Solution

18. Equal masses of three liquids AB and C are taken. Their initial
temperature are 10°C, 25° C and 40° C respectively. When A and B
are mixed the temperature of the mixutre is 19° C. When B and C are
mixed, the temperature of the mixture is 35° C. Find the temperature

if all three are mixed.

o Watch Video Solution

19. An earthen pitcher loses 1 g of water per minute due to
evaporation. If the water equivalent of pitcher is 0.5 kg and the
pitcher contains 9.5 kg of water, calculate the time required for the
water in the pitcher to cool to 28° C from its original temperature of

30° C Neglect radiation effect. Latent heat of vapourization of water


https://dl.doubtnut.com/l/_pIbN4Sfm5wdz
https://dl.doubtnut.com/l/_ffjoCRh4ovIA
https://dl.doubtnut.com/l/_RkkPy2pVjK97

in this range of temperature is 580 cal/g and specific heat of water is

lkeal / gC°

o Watch Video Solution

20. A certain amount of ice is supplied heat at a constant rate for 7
minutes. For the first one minute the temperature rises uniformly
with time. Then, it remains constant for the next 4 minute and again
the temperature rises at uniform rate for the last two minutes.
Calculate the final temperature at the end of seven minutes.

(Given, L of ice = 336 x (103)J/kg and specific heat of water

= 42007 / kg. K).
A.20°C
B.45°C

C.40°C

D.25°C


https://dl.doubtnut.com/l/_RkkPy2pVjK97
https://dl.doubtnut.com/l/_DLVYGgp3qTIm

Answer: C

° Watch Video Solution

21. 1 g of ice at 0°C is mixed with 1 g of steam at 100° C. After

thermal equilibrium is achieved, the temperature of the mixture is

A.100° C

B.55°C

C.75°C

D.3°C

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_DLVYGgp3qTIm
https://dl.doubtnut.com/l/_7AV2qdTGylqe

22.The ratio of the densities of the two bodies is 3: 4 and the ratio of
specific heats is 4: 3 Find the ratio of their thermal capacities for unit

volume?

° Watch Video Solution

23. In following equiation calculate value of H: 1kg ice at
—20°C = H + 1lkg water at 100° C, here H means heat required to

change the state of substance.

o Watch Video Solution

1. Does the change in volume of a body when its temperature is

raised depend on whether the body has cavities inside, other things


https://dl.doubtnut.com/l/_nWHDpbYaUjfc
https://dl.doubtnut.com/l/_7dS2fgizO4Az
https://dl.doubtnut.com/l/_y67EQU6c74S2

being equal?

° Watch Video Solution

2. Explain why some rubber-like substances contract with rising

temperature.

° Watch Video Solution

3. Two large holes are cut in a metal sheet. If this is heated, will their

diameters increase or decrease?

° Watch Video Solution

4.In the above question, will the distance between the holes increase

or decrease on heating?

° Watch Video Solution



https://dl.doubtnut.com/l/_y67EQU6c74S2
https://dl.doubtnut.com/l/_PPM2e1qZLGoE
https://dl.doubtnut.com/l/_kTFZq3BY8wEk
https://dl.doubtnut.com/l/_akZr1XTz3YUA

5. A long metal rod is bent to form a ring with a small gap if this is

heated, will this gap increase or decrease?

° Watch Video Solution

6. Two iron spheres of the same diameter are heated to the same
temperature. One is soled, and the other is hollow which will expand

more?

° Watch Video Solution

7. A steel rod is 3.000 cm at 25°C. A brass ring has an interior
diameter of 2.992 cm at 25° C'. At what common temperature will the

ring just slide on to the rod?

o Watch Video Solution



https://dl.doubtnut.com/l/_akZr1XTz3YUA
https://dl.doubtnut.com/l/_5I7gQuaSG7Fk
https://dl.doubtnut.com/l/_lpkDtk1flcBe
https://dl.doubtnut.com/l/_0f6v13WRU8NJ

8. A clock with a metallic pendulum gains 5s each day at a
temperature of 15°C and loses 10s each day at a temperature of
30°C. Find the coefficient of thermal expansion of the pendulum
metal.

A.83 x 10 °K 1

B.28 x 10 °K !

C.23x 10 K1

D.43 x 107 5K !

Answer: C

o Watch Video Solution

9. The design of some physical instrument requires that there be a

constant difference in length of 10 cm between an iron rod and a


https://dl.doubtnut.com/l/_0f6v13WRU8NJ
https://dl.doubtnut.com/l/_G6r8u6JMVkRo
https://dl.doubtnut.com/l/_OonybQCjnLfb

copper cylinder laid side by side at all temperature find their lengths

(ape =11 % 10%° C Y ag, =17 x 107%.° ¢ 1)

o Watch Video Solution

10. A metal rod of 30 cm length expands by 0.075 cm when its
temperature is raised from 0° C' to 100° C. Another rod of a different
metal of length 45 cm expands by 0.045 cm for the same rise in
temperature. A composite rod C made by joining A and B end to end
expands by 0.040 cm when its length is 45 cm and it is heated from

0° C to 50° C. Find the length of each portion of the composite rod.

o Watch Video Solution

11. A brass scale is graduated at 10° C. What is the true length of a
zinc rod which measures 60.00 cm on this scale at 30° C?

Coefficient of linear expansion of brass = 18 x 10 5K ~ !,

s |


https://dl.doubtnut.com/l/_OonybQCjnLfb
https://dl.doubtnut.com/l/_qLmWQYAZkQpt
https://dl.doubtnut.com/l/_K9UtKv7Qae3K

[ W Watch Video Solution ]

12. A long horizontal glass capillary tube open at both ends contains
a mercury thread 1 m long at 0° C. Find the length of the mercury

thread, as read on this scale, at 100° C.

° Watch Video Solution

13. A mercury in glass thermometer has a stem of internal diameter
0.06 cm and contains 43 g of mercury. The mercury thread expands
by 10 cm when the temperature changes from 0° C to 50° C. Find the
coefficient of cubical expansion of mercury. Relative density of

mercury = 13.6 and ojass = 9 X 10 °/K.

° Watch Video Solution



https://dl.doubtnut.com/l/_K9UtKv7Qae3K
https://dl.doubtnut.com/l/_tvND8Rxv8VED
https://dl.doubtnut.com/l/_JvqtiNuGIfT8

14. A sphete of deamrter 7.0 cm and mass 266.5 g float in a bath of
liquid. As the temperature is raised, the sphere begins to sink at a
temperature of 35°C. If the density of liqued is 1.527gem 3 at0° C,
find the coeffiecient of cubical expamsion of the liquid. Neglect the
expansion of the sphere.

AT6x10"*C!

B.8.6 x 10~ *°C !

C.7.3x 104!

D.8.3 x 10~ 4°C !

Answer: D

o Watch Video Solution

15. A mercury thermometer is to be made with glass tubing of

internal bore 0.5 mm diameter and the distance between the fixed


https://dl.doubtnut.com/l/_HTJD11EM4Mli
https://dl.doubtnut.com/l/_7n5sSKmbS5IB

point is to be 20 cm. Estimate the volume of the bulb below the
lower fixed point, given that the coefficient of cubical expansion of
mercury is 0.00018 /K. and the coefficient of linear expansion of

glass is 0.000009 / K.

° Watch Video Solution

16. On a Celsius thermometer the distance between the readings
0°C and 100° C is 30cm and the area of cross section of the narrow
tube containing mercury is 15 x 10~ *e¢m?. Find the total volume of
mercuty in the thermometer at 0°C. a of glass = 9 x 10~ % / K and

the coefficient of real expansion of mercury = 18 x 10~ ° / K.

o Watch Video Solution

17. The height of a mercury column measured with a brass scale,

which is correct and equal to Hy at 0°C, is H; at t°C? The


https://dl.doubtnut.com/l/_7n5sSKmbS5IB
https://dl.doubtnut.com/l/_Pk9QJTGYJWYP
https://dl.doubtnut.com/l/_kjXzszJTfBwq

coefficient of linear expansion of brass is a and the coefficient of

linear expansion of brass is a and the corfficient of volume expansion

of mercury is . Relate Hy and H;.

° Watch Video Solution

18. A glass bulb contains air and mercury. What fraction of the bulb
must be occupied by mercury if the volume of air in the bulb is to

remain constant at all temperatures? The coefficient of linear

expansion of glass is 9 x 10_6/K.

Answer: A

| o WMiab o\t daa Cali bt



https://dl.doubtnut.com/l/_kjXzszJTfBwq
https://dl.doubtnut.com/l/_k4dIpIBSsSQI
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19. Two rods of equal cross sections, one of copper and the other of
steel, are joined to form a composite rod of length 2.0 m at 20°C,
the length of the copper rod is 0.5 m. When the temperature is
raised to 120° C, the length of composite rod increases to 2.002m. If
the composite rod is fixed between two rigid walls and thus not
allowed to expand, it is found that the lengths of the component
rods also do not change with increase in temperature. Calculate
Young's moulus of steel. (The coefficient of linear expansion of
copper, a, = 1.6 x 107°°C and Young's modulus of copper is

1.3 x 101° N /m?).

o Watch Video Solution

20. A glass vessel measures exactly 10cm x 10cm x 10cm at 0° C. It

is filled completely with mercury at this temperature. When the


https://dl.doubtnut.com/l/_k4dIpIBSsSQI
https://dl.doubtnut.com/l/_ySyuUGncqFzS
https://dl.doubtnut.com/l/_iD5Hntx0aHj6

temperature is raised 10 10, 1.6¢m? of mercury overflows. Calculate

of linear expansion of glass = 6.5 x 10~ %°C 1.

o Watch Video Solution

21. A metal ball immersed in alcohol weights W; at 0°C and W, at
50° C. The coefficient of expansion of cubical the metal is less than
that of the alcohol. Assuming that the density of the metal is large

compared to that of alcohol, it can be shown that

° Watch Video Solution

(b)

22,

In figure which strip (brass or steel) has higher coefficient of linear


https://dl.doubtnut.com/l/_iD5Hntx0aHj6
https://dl.doubtnut.com/l/_RP2v3W43jiv4
https://dl.doubtnut.com/l/_HAbkZ9I59i6l

expansion.

° Watch Video Solution

1. Explain why the surface of a lake freezes first.

o Watch Video Solution

2.In newton's law of cooling in the form

dAd

— = — kA

What factors does the constant k depend upon? What are the

dimensions of k?

o Watch Video Solution



https://dl.doubtnut.com/l/_HAbkZ9I59i6l
https://dl.doubtnut.com/l/_aDmcLPr2PStk
https://dl.doubtnut.com/l/_NJ8SaS9w0DaF

3. A thermocole cubical icebox of side 30 cm has a thickness of 5.0 cm
if 4.0 kg of ice are put ini the box, estimate the amount of ice
remaining after 6 h. The outside temperature is 45° C and coefficient

of thermal conductivity of thermocole = 0.01J / kg.

° Watch Video Solution

4. A brass boiler has a base area of 0.15m? and thickness 1.0 cm it
boils water at the rate of 6.0kg/ min, When placed on a gas.
Estimate the temperature of the part of the flame in contact with the
boiler. Thermal conductivity of brass = 109J /s — .° C') and heat of

vapourization of water = 2256J /g.

o Watch Video Solution

5. An electric heater is placed inside a room of total wall area 137m>

to maintain the temperature inside at 20°C. The outside


https://dl.doubtnut.com/l/_9ZdpNIdlrZsi
https://dl.doubtnut.com/l/_PyrG77CsEe18
https://dl.doubtnut.com/l/_RE1kg5u0SceV

temperature is —10°C. The walls are made of three composite
materials. The inner most layer is made of wood of thickness 2.5 cm
the middle layer is of cement of thickness 1 cm and the exterior layer
is of brick of thickness 2.5 cm. Find the power of electric heater
assuming that there is no heat losses through the floor and ceiling.
The thermal conductivities of wood, cement and brick are

0.125W /m.° C,1.56W /m.° C and 1.0W /m.° C respectively.

° Watch Video Solution

6. An indirectly heated filament is radiating maximum energy of
wavelength 2.16 x 10~ °cm. Find the net amount of heat energy lost
per second per unit area, the temperature of the surrounding air is
13°C. Given

b=0.288cm — K.o = 5.77 x 10 °erg/s — cm® — K*).

° Watch Video Solution



https://dl.doubtnut.com/l/_RE1kg5u0SceV
https://dl.doubtnut.com/l/_LcEZt9lq00dY
https://dl.doubtnut.com/l/_ALsYUwOuYQWe

7. A uniform copper bar 100 cm long is insulated on side, and has its
ends exposed to ice and steam respectively. If there is a layer of water
0.1 mm thick at each end, calculate the temperature gradient in the

bar. Ko, = 1.04 and K4t = 0.0014 in CGS units.

o Watch Video Solution

8.

Two rods A and B of same length and cross-sectional area are
connected in series and a temperature difference of 100°C is
maintained across the combination as shoen in Fig. If the thermal
conductivity of the rod Ais 3 k and that of rod B is k, Then

i.Determine the thermal resistance of each rod.


https://dl.doubtnut.com/l/_ALsYUwOuYQWe
https://dl.doubtnut.com/l/_dJHIaKLXvjZc

ii. determine the heat current flowing through each rod.
iii. determine the heat current flowing through each rod.

iv. plot the variation of temperature along the length of the rod.

o Watch Video Solution

T,
100°C I k 0°C
—l B —

9.

Two conductors A and B given in previous problem are connected in
parallel as shown in Fig.

i. Determine the equivalent thermal resistance.

ii. Determine the heat current in each rod.

o Watch Video Solution



https://dl.doubtnut.com/l/_dJHIaKLXvjZc
https://dl.doubtnut.com/l/_Ma0lvYdTmRMp

10. A sphere, a cube and a thin circular pate are heated to the same
temperature. If they are made of same material and have equal
masses, determine which of these three object cools the fastest and

which one cools the slowest?

° Watch Video Solution

11. One end of a brass rod of length 2.0 m and cross section lem? is
kept in stream at 100° C and the other end in ice at 0° C. The lateral
suface of the rod is covered by heat insulator. Determine the amount
of ice melting per minute. Thermal conductivity of brass is

110W /m — K and specific latent heat of fusion of ice is 80cal / g.

o Watch Video Solution



https://dl.doubtnut.com/l/_M3KaJy1luKlP
https://dl.doubtnut.com/l/_KsoKmJvmWJyw

12.

Three rods AB, BC and BD having thermal conductivities in the ratio
1:2:3 and lengths in the ratio 2:1:1 are joined as shown in Fig. The
ends A, C and D are at temperature 77,75 and T3 respectively Find

the temperature of the junction B. Assume steady state.

° Watch Video Solution

13. Thermal conductivity of inner core of radius r is K and of the outer

one of radius 2r is 2K. Find equivalent value of thermal conductivity


https://dl.doubtnut.com/l/_WdBCUTyswyRJ
https://dl.doubtnut.com/l/_XAN60GmVgLGC

between its two ends.

° Watch Video Solution

14. A cylinder of radius R and length | is made up of substance whose
thermal conductivity K varies with the distance x from the axis as
K = Kjx + K>. Determine the the effective thermal conductivity

between the flat faces of the cylinder.

° Watch Video Solution



https://dl.doubtnut.com/l/_XAN60GmVgLGC
https://dl.doubtnut.com/l/_WD3ROnqHrQEN

15. A cube and a sphere of equal edge and radius, made of the same
substance are allowed to cool under identical conditions. Determine

which of the two will cool at a faster rate.

o Watch Video Solution

16. A spherical ball of radius 1cm coated with a metal having
emissivity 0.3 is maintained at 1000 K temperature and suspended in
a vacuum chamber whose walls are maintained at 300 K temperature.
Find rate at which electrical energy is to be supplied to the ball to

keep its temperature constant.

o Watch Video Solution

17. A body emits maximum energy at 4253 A and the same body at

some other temperature emits maximum energy at 2342 A. Find the


https://dl.doubtnut.com/l/_fTuoIGr9RU3s
https://dl.doubtnut.com/l/_y4EB0gxjTzcp
https://dl.doubtnut.com/l/_q9ApgkdLwfff

ratio of the maximum energy radiated by the body in a short

wavelength range.

o Watch Video Solution

18. A black body at 1500K emits maximum energy of wavlength 20000
A. If sun emits maximum energy of wavelength 55004, what would

be the temperature of sun.

° Watch Video Solution

Subjective

1. A lead ball at 25° C is dropped from a height of 2 km. It is heated
due to air resistance and it is assumed that all of its kinetic energy is
used in increasing the temperature of ball. Find the final temperature

of the ball.


https://dl.doubtnut.com/l/_q9ApgkdLwfff
https://dl.doubtnut.com/l/_2zeZJQY1CrHV
https://dl.doubtnut.com/l/_kxTX432kqgRj

A.283.73°C

B.353.73°C

C.463.73°C

D.183.73°C

Answer: D

° Watch Video Solution

2. The temperatures of equal masses of three different liquids A, B
and C are 15°C, —20° C and 30° C, respectively. When A and B are
mixed their equilibrium temperature is 180°C. When B and C are
mixed, it is 22°C What will be the equilibrium temperature when

liquids A and C are mixed

° Watch Video Solution



https://dl.doubtnut.com/l/_kxTX432kqgRj
https://dl.doubtnut.com/l/_BT6ULgcj6EWA

3. A copper cube of mass 200g slides down an a rough inclined plane
of inclination 37° at a constant speed. Assume that any loss in
mechanical energy goes into the copper block as thermal energy
.Find the increase in the temperature of the block as it slides down

through 60cm. Specific heat capacity of copper = 420Jkg 'K !

° Watch Video Solution

4. Find the result of mixing 0.5 kg ince at 0°C with 2 kg water at
30°C. Given that latent heat of ice is L = 3.36 x 10°.J /kg and

specific heat of water is 4200J / kg / K.

o Watch Video Solution

5.1gice at 0°C is placed in a calorimeter having 1 g water at 40° C.
Find equilibrium temperature and final contents. Assuming heat

capacity of calorimeter is negligible small.


https://dl.doubtnut.com/l/_5vyPcNYuzbQB
https://dl.doubtnut.com/l/_4Yaxm9aEvJZg
https://dl.doubtnut.com/l/_HgJI7xDSnyCg

° Watch Video Solution

6.1g ice at —40°C. Is placed in a container having 1 g water at 1°C.
Find equilibrium temperature. Assume heat capacity of container is

negligibly small.

o Watch Video Solution

7.1g of ice at 0° C' is mixed with 1 g of steam at 100° C. After thermal

equilibrium is achieved, the temperature of the mixture is

° Watch Video Solution

8. A clock with a metallic pendulum gains 5 s each day at a

temperature of 15°C and loses 10 s each day at a temperature of


https://dl.doubtnut.com/l/_HgJI7xDSnyCg
https://dl.doubtnut.com/l/_7nEeU2OrAURV
https://dl.doubtnut.com/l/_ii7IZicSjdL9
https://dl.doubtnut.com/l/_MV1Kl9NJSn1A

30°C. Find the coefficient of thermal expansion of the pendulum

metal.

o Watch Video Solution

9. A rod AB of length | is pivoted at an end A and freely rotated in a
horizontal plane at an angular speed w about a vertical axis passing
through A. If coefficient of linear expansion of material of rod is «,
find the percentage change in its angular velocity if temperature of

system is incresed by AT

o Watch Video Solution



https://dl.doubtnut.com/l/_MV1Kl9NJSn1A
https://dl.doubtnut.com/l/_w6Z0vUgQ8cIy

10.

A compensated pendulum shown if Fig. is in the from of an isosceles
Delta of base length l; = 5cm and coefficent of linar expansion
a; =18 x 1079 and side length I and coefficient of linear
expansion az = 12 x 107 %, find 5 so the the distance of centre of
mass of the bob from suspension centre O may remain the same at

all the temperature.


https://dl.doubtnut.com/l/_Bn64ygBbW3nC

o Watch Video Solution

11. A aluminium can of cylindrical shape contains 500cm?® of water.
The area of the inner cross section of the can is 125cm?. All
measurements refer ti 10° C. Find the rise in the water level if the
temperature increases to80° C'. The coefficient of linear expansion of

aluminium = 23 x 10~ %°C( — 1) respectively.

° Watch Video Solution

Furnace |
300°C

Ice box
10°C
Copper

Insulating
material

12.

What is the temperature of the steel-copper junction in the steady


https://dl.doubtnut.com/l/_Bn64ygBbW3nC
https://dl.doubtnut.com/l/_9068CXbXYTVP
https://dl.doubtnut.com/l/_NgyG9t5Ns1RR

state of the system shown if Fig? Length of the steel rod = 25cm,
length of the copper rod = 50cm, temperature of the furnace
= 300° C, temperature of the other end = 0°C. The area of cross
section of the steel rod is twice that of the copper rod. (Thermal
conductivity of steel = 50J /sm and of copper = 400Js /mK).
A.150°C
B.200°C

C.100°C

D.250°C

Answer: C

o Watch Video Solution

13. We would like to increase the length of a 15 cm long copper rod of
cross section 4mm? by 1 mm. The energy absorbedd by the rod if it is

heated is E;. The energy absorbed by the rod if it is stretched slowly


https://dl.doubtnut.com/l/_NgyG9t5Ns1RR
https://dl.doubtnut.com/l/_oMvSX1uIHB4H

is FEs. Then find E; / E,. [Variaous parameters of copper are density
= 9 x 10°Kg/m®, thermal coefficient of linear expansion
=16 X 1076/K, Young's modulus = 135 x 190Pa, specific heat

— 400 / kg — K]

° Watch Video Solution

14. A uniform rod of thermal conductivity of 65J/m —s —° C'is
surrounded by an insulator on its sides. One of its ends is put in a
furnace, while the other end is kept exposed. If the temperature
gradient of the rod is —75°C /m, find the emissive power of the

exposed end.

o Watch Video Solution

15. A cylinderical brass boiler of radius 15 cm and thickness 1.0 cm is

filled with water and placed on an elerctric heater. If the If the water


https://dl.doubtnut.com/l/_oMvSX1uIHB4H
https://dl.doubtnut.com/l/_A4KDvrMYfSPg
https://dl.doubtnut.com/l/_PsYPCATLoEwB

boils at the rate of 200g /s, estimate the temperature of the heater
filament. Thermal conductivity of brass = 109J/s/m°C and heat

of vapourization of water = 2.256 x 10%.J /g.

° Watch Video Solution

16. The lower surface of a slab of stone of face-area 3600cm? and
thickness 10cm is exposed to steam at 100° C' . A block of ice at 0°C
rests on the upper surface of the slab. 4.8¢g of ice melts in one hour.
Calculate the thermal conductivity of the stone. Latent heat of fusion

of ice = 3.36 x 10°Jkg !

o Watch Video Solution

17. A cube of mass 1 kg and volume 125¢m? is placed in an evacuated

chamber at 27°C. Initially temperature of block is 227° C. Assume


https://dl.doubtnut.com/l/_PsYPCATLoEwB
https://dl.doubtnut.com/l/_irhlvPOMwXLm
https://dl.doubtnut.com/l/_CB5NEw9l6q0E

block behaves like a block body, find the rate of cooling of block if

specific heat of the material of block is 400J / kg — K.

o Watch Video Solution

18. A solid metallic sphere of diameter 20 cm and mass 10 kg is
heated to a temperature of 327° C and suspended in a box in which
a constant temperature of 27°C is maintained. Find the rate at
which the temperature of the Sphere will fall with time. Stefan's
constant = 5.67 x 10 %W /m? /K* and specific heat of metal

= 420J /kg/° C.

o Watch Video Solution

19. Figure shows water in a container having 2.0mm thick walls made
of a material of thermal conductivity 0.50Wm~'.° C~! . The

container is kept in a melting-ice bath at 0° C . The total surface area


https://dl.doubtnut.com/l/_CB5NEw9l6q0E
https://dl.doubtnut.com/l/_WenWA4li6zKU
https://dl.doubtnut.com/l/_bNKXnFqJKPLR

in contact with water is 0.05m? . A wheel is clamped inside the water
and is coupled to a block of mass M as shown in the figure. As the
block goes down, the wheel rotates. It is found that after some time a
steady state is reached in which the block goes down with a constant

1 and the temperature of the water remains

speed of 10cm ™
constant at 1.0° C .Find the mass M of the block. Assume that the

heat flow out of the water only through the walls in contact. Take

g=10ms 2.

o Watch Video Solution



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

20. Let us assume that sun radiates like a black body with surface
temperature at Ty = 6000K and earth absorbs radiation coming
from sun only. If both earth and sun are considered perfect spheres
with distance between centre of earth and centre of sun to be 200
times the radius of sun, find the temperature (in Kelvin) of surface of
earth in steady state (assume radiation incident on earth to be

almost parallel).

o Watch Video Solution

21. Water flows at the rate of 0.1500kg/ min through a tube and is
heated by a heater dissipating 25.2W. The inflow and outflow water
temperatures are 15.2° C and 17.4° C, respectively. When the rate of
flow is increased to 0.2318kg/ min and the rate of heating to
37.8W, the inflow and outflow temperature are unaltered. Find

i. the specific heat capacity of water

ii. the rate of loss of heat from the tube.



https://dl.doubtnut.com/l/_LJB9sSV1yQoK
https://dl.doubtnut.com/l/_JREH5jW1BeAZ

| o Watch Video Solution

22. A piece of metal weighs 46 g in air and 30 g in lipuid of density
1.24 x 10%kgm 3 kept at 27°C. When the temperature of the liquid
is raised to 42°C the metal piece weights 30.5 g . The density of the
liqued at 42°C'is 1.20 x 103kgm ~3. Calculate the coefficient of linear

expandsion of the metal.

o Watch Video Solution

23. Two steel rods and an aluminium rod of equal length [y and equal
cross- section are joined rigidly at their ends as shown in the figure
below. All the rods are in a state of zero tension at 0° C

... Find the length of the system when the temperature is raised to 8
. Coefficient of linear expansion of aluminium and steel are o, and «;

respectively. Young's modulus of aluminium is Y, and of steel is Y.

° Watch Video Solution



https://dl.doubtnut.com/l/_JREH5jW1BeAZ
https://dl.doubtnut.com/l/_OrLMH20IDakU
https://dl.doubtnut.com/l/_4F7KvIX5IF08

24.The apparatus shown in the figure consists of four glass columns
connected by horizontal section. The height of two central column B
and C are 49 cm each. The two outer columns A and D are open to
the temperature. A and C are maintained at a temperature of 95°C
while the columns B and D are maintained at 5° C. The height of the
liquid in A and D measured from the base the are 52.8 cm and 51cm

respectively. Determine the coefficient of thermal expansion of the

liquid
A B C D
95°C 5°C 95°C 5°C

o Watch Video Solution



https://dl.doubtnut.com/l/_4F7KvIX5IF08
https://dl.doubtnut.com/l/_BnlNNrJUoRTJ

25. A cylindrical rod of length 50cm and cross sectional area 1em? is
fitted between a large ice chamber at 0°C and an evacuated
chamber maintained at 27° C as shown in figure. Only small portions
of the rod are inside the chamber and the rest is thermally insulated
from the surrounding. The cross section going into the evacuated
chamber is blackened so that it completely absorbs any radiation
falling on it. The temperature of the blackened end is 17°C when
steady state is reached. Stefan constant ¢ = 6 x 10 *Wm 2K ~* .

Find the thermal conductivity of the material of the rod.

] 17°C

0°C 27°C

° Watch Video Solution

Single Correct


https://dl.doubtnut.com/l/_y5wC5CK6zWJ8
https://dl.doubtnut.com/l/_ZJIdnr27YHfR

1. The design of some physical instrument requires that there be a
constant difference in length of 10 cm between an iron rod and a
copper cylinder laid side by side at all temperatures. Find their
lengths.
(ape =11 x10°.° C Y, a0, =17x 10°%.° C 1)

A.283 cmand 183 cm

B.23.8cmand 13.8 cm

C.289cm and 109

D. 27.5 cm and 14.5 cm

Answer: A

o Watch Video Solution

2. An isosceles triangles is formed with a thin rod of length I; and
coefficient of linear expansion ay, as the base and two thin rods each

of length I3 and coefficient of linear expansion az as the two sides.


https://dl.doubtnut.com/l/_ZJIdnr27YHfR
https://dl.doubtnut.com/l/_VypK2YwnpUnc

The distance between the apex and the midpoint of the base remain

unchanged as the temperature is varied. The ratio of lengths l—l is
2

(8%
A =2
aq

(65
(03]
%)
c.2—=
aq
85

D.2, —=
aq

Answer: D


https://dl.doubtnut.com/l/_VypK2YwnpUnc

° Watch Video Solution

3. An iron rod of length 50 cm is joined at an end to aluminium rod of
length 100 cm. All measurements refer to 20 O C. Find the length of
the composite system at 1000 C. and its average coefficent of linear
expansion. The coefficient o f linear expansion o f iron and aluminium
are 10 xx 10 -6 0 C -1 and 24 xx10 -6 O C -1 respectively.

A.36 x 1079 /°C

B.12x 107%/°C

c.20x10°9/°¢C

D.48 x 107 %/° C

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_VypK2YwnpUnc
https://dl.doubtnut.com/l/_ZuZ4Mv8N0tJA

4. A brass rod and a lead rod each 80 cm long at 0° C are clamped
together at one end with their free ends coinciding. The separatioin
of free ends of the rods if the system is placed in a steam bath is (
Qprass = 18 X 1079 /° C and ajenq = 28 x 107%/° C)

A.0.2 mm

B.0.8 mm

C.14 mm

D. 1.6 mm

Answer: B

° Watch Video Solution

5. The coefficient of apparent expansion of a liquid in a copper vessel
is C and in a silver vessel S. The coefficient of volume expansion of

copper is y¢. What is the coefficient of linear expansion of silver


https://dl.doubtnut.com/l/_a8aESBPu4HeM
https://dl.doubtnut.com/l/_GHqprjiYfKHB

A(CH+v+195)/3
B.(C—~vc+1S5)/3
C(C+rc+9)/3

D.(C — 70— S)/3

Answer: C

o Watch Video Solution

6. A uniform solid brass sphere is rotating with angular speed wj
about a diameter. If its temperature is now increased by 100° C, what
will be its new angular speed. (givenag = 2.0 x 10 °per°C)

A. 11(.00

B. ]..0].(4)0

C. 0.996wq

D. 0.824w


https://dl.doubtnut.com/l/_GHqprjiYfKHB
https://dl.doubtnut.com/l/_Go8h5vjAzb6N

Answer: C

° Watch Video Solution

7.The absolute coefficient of expansion of a liquid is 7 times that the
volume coefficient of expansion of the vessel. Then the ratio of

absolute and apparent expansion of the liquid is

@
Nl o|lw 3|+

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Go8h5vjAzb6N
https://dl.doubtnut.com/l/_M20GtEta5FWL

8. A solid whose volume does not change with temperature floats in a
liquid. For two different temperatures ¢; and ¢, of the ligiud, fraction
fi and f5 of the volume of the solid remain submerged in the liquid.

The coefficient of volume expansion of the liquid is equal to

fi—F

" faty — fito
fi—f

" fity — fots
fi+ fo

" fot + fits
fi+ fo

" fits + fots

Answer: A

° Watch Video Solution

9. A long metal rod is bent to form a ring with a small gap if this is

heated, will this gap increase or decrease?


https://dl.doubtnut.com/l/_SK56CP7AV0Va
https://dl.doubtnut.com/l/_mm9fuFSc6slq

A. x decreases, r and d increase

B.x and r increase, d decrease

C.x,r and d all increases

D. Data insufficient to arrive at a conclusion

Answer: C

o Watch Video Solution

10. Two large holes are cut in a metal sheet. If this is heated, will their

diameters increase or decrease?

A.Both d; and d, will decrease

B. Both d; and d, will increase

C. d; will increase, ds will decrease

D. d; will decrease, dy will increase


https://dl.doubtnut.com/l/_mm9fuFSc6slq
https://dl.doubtnut.com/l/_2fKueZWzLlUZ

Answer: B

° Watch Video Solution

11. An iron tyre is to be fitted onto a wooden wheel 1.0 m in diameter.
The diameter of the tyre is 6 mm smaller than that of wheel the tyre
should be heated so that its temperature increases by a minimum of
(coefficient of volume expansion of iron is 3.6 x 10°° /°C)

A 167°C

B.334°C

C.500°C

D. 1000° C

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2fKueZWzLlUZ
https://dl.doubtnut.com/l/_MJC1sK58ym5d
https://dl.doubtnut.com/l/_kEvhKPEGItwC

12. A clock with a metallic pendulum gains 5 s each day at a
temperature of 15°C and loses 10 s each day at a temperature of
30° C. Find the coefficient of thermal expansion of the pendulum

metal.

A

86400 /

8- 13200/

" 14400 /

> 28800 /

Answer: A

° Watch Video Solution

13. A wire of length L is supplied heat to raise its temperature by T.
if v is the coefficient of volume expansion of the wire and Y is Young's

modulus of the wire then the energy density stored in the wire is


https://dl.doubtnut.com/l/_kEvhKPEGItwC
https://dl.doubtnut.com/l/_j8sDn0iF4yhG

Answer: D

° Watch Video Solution

14.

Span of bridge is 2.4 km. At 30° C' a cable along the span sags by 0.5



https://dl.doubtnut.com/l/_j8sDn0iF4yhG
https://dl.doubtnut.com/l/_KswH48mhkyf9

km. Taking o = 12 x 10~ % /° C, change in length of cable for a
change in temperature from 10° C' to 42°C'is

A.99m

B.0.099 m

C.099m

D. 04 km

Answer: C

° Watch Video Solution

15. The specific heat of a substance varies with temperature ¢(.° C)
as

¢ = 0.20 + 0.14¢ + 0.023t*(cal /g° / C)

The heat required to raise the temperature of 2 g of substance from

5°C'to 15° C will be


https://dl.doubtnut.com/l/_KswH48mhkyf9
https://dl.doubtnut.com/l/_bc5I3E7Ye4G6

A. 24 cal

B. 56 cal

C. 82 cal

D. 100 cal

Answer: C

° Watch Video Solution

16. Work done in converting 1 g of ice at —10°C into steam at

100°C'is

A.3045))

B. 6056 ]

C.721)

D.6])


https://dl.doubtnut.com/l/_bc5I3E7Ye4G6
https://dl.doubtnut.com/l/_BFQeGRZtq7Ek

Answer: A

° Watch Video Solution

17. 50 g of copper is heated to increase its temperature by 10° C. If
the same quantity of heat is given to 10g of water, the rise in its
temperature is (specific heat of copper = 420J /kg° /C)

A.5°C

B.6°C

c7C

D.8°C

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_BFQeGRZtq7Ek
https://dl.doubtnut.com/l/_33gDmftDf4U5

18. Two liquid A and B are at 32°C and 24° C'. When mixed in equal
masses the temperature of the mixture is found to be 28°C. Their
specific heats are in the ratio of

A 3:2

B.2:3

C.1:1

D.4:3

Answer: C

° Watch Video Solution

19. A beaker contains 200 g of water. The heat capacity of the beaker
is equal to that of 20 g of water. The initial temperature of water in
the beaker is 20° C' .If 440 g of hot water at 92° C is poured in it, the

final temperature (neglecting radiation loss) will be nearest to


https://dl.doubtnut.com/l/_PnzF2xNA5yox
https://dl.doubtnut.com/l/_JGo8eGbSQhho

A.58°C

B.68°C

Cc.73°C

D.78°C

Answer: B

° Watch Video Solution

20. A liquid of mass m and specific heat c is heated to a temperature
2T. Another liquid of mass m/2 and specific heat 2 c is heated to a
temperature T. If these two liquids are mixed, the resulting
temperature of the mixture is

A (2/3)T

B.(8/5)T

c.(3/5)T


https://dl.doubtnut.com/l/_JGo8eGbSQhho
https://dl.doubtnut.com/l/_3exfUbWZV9iY

D.(3/2)T

Answer: D

° Watch Video Solution

21. Three liquids with masses mq,my,m3 are throughly mixed. If their
specific heats are c;,co,c3 and their temperature 14,715,153, respectively,

then the temperature of the mixture is

aTh + T + c3T3
mic1 + mac2 + mscs

miciT1 + macatas + macsTs

mic1 + mac2 + macs
miciTh + macoTs + m3acsTs
mq 1y + moTy + m3T;
mi1T1 + maTo + m3T3
Ty + Ty + 3713

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_3exfUbWZV9iY
https://dl.doubtnut.com/l/_dIBuhTo345k5

22.In an industrial process 10 kg of water per hour is to be heated
from 20°C to 80°C. To do this steam at 150°C' is passed from a
boiler into a copper coil immersed in water. The steam condenses in
the coil and is returned to the boiler as water at 90° C. How many
kilograms of steam is required per hour (specific heat of steam
= leal / g° C, Latent heat of vapourization = 540cal/ g)?

Alg

B.1kg

C.10g

D. 10 kg

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_bUSJyRtn8k3E

23. A calorimeter contains 0.2 kg of water at 30° C. 0.1 kg of water at
60°C is added to it, the mixture is well stirred and the resulting
temperature if found to be 35°C. The thermal capacity of the
calorimeter is

A.6300J / K

B.1260J / K

C. 42007 / K

D. none of these

Answer: B

o Watch Video Solution

24. Consider two rods of same length and different specific heats (5;

and S,), conductivities K; and K, and area of cross section (4; and


https://dl.doubtnut.com/l/_e0MfNjnWqrqo
https://dl.doubtnut.com/l/_owEk64PYPKa5

A,) and both having temperature T} and T at their ends. If the rate

of heat loss due to conduction is equal then

A. KlAl — K2A2

B. KQAl = KlAQ

C K14, Ky A,

51 Sy
D K2A1 o K1A2
' Sy n S
Answer: A

o Watch Video Solution

25. A semicircular rods is joined at its end to a straight rod of the
same material and the same cross-sectional area. The straight rod
forms a diameter of the other rod. The junctions are maintained at
different temperatures. Find the ratio of the heat transferred
through a cross section of the semicircular rod to the heat

transferred through a crossection of the straight rod in a given time.


https://dl.doubtnut.com/l/_owEk64PYPKa5
https://dl.doubtnut.com/l/_Q1gq1J9ZJeIs

A2:m

B.1:2

Cm:2

D.3:2

Answer: A

° Watch Video Solution

26. A heat flux of 4000 J/s is to be passed through a copper rod of
length 10 cm and area of cross section 100cm?. The thermal
conductivity of copper is 400W /m /° C The two ends of this rod
must be kept at a temperature difference of

Al1°C

B.10°C

C.100°C


https://dl.doubtnut.com/l/_Q1gq1J9ZJeIs
https://dl.doubtnut.com/l/_AkXiO59DJCuT

D. 1000° C

Answer: C

° Watch Video Solution

27. The coefficient of thermal conductivity of copper, mercury and
glass are respectively K., K,,, and K, that K. > K, > K. If the
same quantity of heat is to flow per second per unit of each and

corresponding temperature gradients are X, X, and X, then

Answer: C

| o WMiabk o\t daa Caliibiaa



https://dl.doubtnut.com/l/_AkXiO59DJCuT
https://dl.doubtnut.com/l/_5uJ6aJ9JaAA8
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28. A point source of heat of power P is placed at the centre of a
spherical shell of mean 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 .......

A 2rR2KT
' P

B AR KT
' P

c TR2KT
' P

b TR2KT
" 4P

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_5uJ6aJ9JaAA8
https://dl.doubtnut.com/l/_XH0Ls7Bm3Vtc

29. There are three thermometers one in contact with the skin of the
man other in between the vest and the shirt and third in between
the shirt and coat. The readings of the thermometers are 30°C,
25°C and 22°C, respectively. If the vest and the shirt are of the
same thickness, the ratio of their thermal conductivities is

A 9:25

B.25:9

C.5:3

D.3:5

Answer: D

o Watch Video Solution

30. Two rods are of same material and having same length and area.

If heat AQ flows through them for 12 min when they are joined side


https://dl.doubtnut.com/l/_sNfO01odG9Xj
https://dl.doubtnut.com/l/_tcusj4K9mkLN

by side. If now both the rods are joined in parallel, then the same

amount of heat AQ will flow in

A .24 s

B.3s

C.15s

D.48 s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_tcusj4K9mkLN

31.

Three rods of same dimensions are arranged as shown in Fig. They
have thermal conductivities K;,Ks and K3. The points P and Q are
maintained at different temeperature for the heat to flow at the

same rate along PRQ and PQ. Whi of the following options correct?

1

A. K3 = E(Kl + KQ)

B. K5 = K; + K,

KK,

C Ky = 122
T K+ K,

D. K3 == 2(K1 + KQ)

Answer: C

f ) |


https://dl.doubtnut.com/l/_m6Qiwkkvaczy

_ ° Watch Video Solution

100°C 0°C

32.
The coefficient of thermal conductivity of copper is nine times that of
steel. In the composite cylindrical bar shown in Fig. what will be the
temperature at the junction of copper and steel ?

A.75°C

B.67°C

C.33°C

D.25°C

Answer: A



https://dl.doubtnut.com/l/_m6Qiwkkvaczy
https://dl.doubtnut.com/l/_s94asdKVuE9P

| @9 Watch Video Solution

33.
Six identical cunducting rods are joined as shown in Fig. Points A and
D are maintained at temperatures 200° C' and 20° C respectively. The

temperature of junction B will be

A.120°C

B.100°C


https://dl.doubtnut.com/l/_s94asdKVuE9P
https://dl.doubtnut.com/l/_PTC1HxUdJUMK

C.140°C

D.80°C

Answer: C

° Watch Video Solution

34. An ice box used for keeping eatables cool has a total wall area of
1m? and a wall thickness of 5.0 cm. The thermal conductivity of the
ice box is K = 0.01J/m°C. It is filled with large amount of ice at
0°C along with eatables on a day when the temperature is 30°C
The latent heat of fusion of ice is 334 x 10°J / kg. The amount of ice

melted in one day is ( 1 day = 86, 000s)

AT776g
B.7760 g

C.11520 g


https://dl.doubtnut.com/l/_PTC1HxUdJUMK
https://dl.doubtnut.com/l/_fugkBbubH6Xz

D.1522 g

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_fugkBbubH6Xz

35.

The only possibility of heat flow in a thermos flask is through its cork
which is 75¢m? in area and 5 cm thick its thermal conductivity is
0.0075cal /em — s —° C. The outside temperature is 40°C and
latent heat of ice is 80cal / g. Time taken by 500 g of ice at 0° C'in the

flask to melt into water at 0°C'is*


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

A. 247 h

B.4.27 h

C.742h

D.4.72 h

Answer: A

° Watch Video Solution

36. Certain substance emits only the wavelengths A{, Ay, A5 and A4

when it is at a high temperature, it will absorb only the following

wavelengths

A

B. A2

C. /\1 and /\2

D. )\1,)\2,)\3 and )\4


https://dl.doubtnut.com/l/_uXdkKRChvRMD
https://dl.doubtnut.com/l/_UfYo0v00W0Kn

Answer: D

° Watch Video Solution

Flg 1. 79

37.
Figure. Shows two air filled bulbs connected by a U-tube partly filled
with alcohol. What happens to the levels of alcohol in the limbs X

and Y when an electric bulb placed midway between the bulbs is

lighted?

A. The level of alcohol in limb X falls while that in limb Y rises

B. The level of alcohol in limb X rises while that in limb Y falls


https://dl.doubtnut.com/l/_UfYo0v00W0Kn
https://dl.doubtnut.com/l/_RqjIS1gncMGp

C. The level of alcohol falls in both limbs

D. There is no change in the levels of alcohol in either of the two

limbs

Answer: A

o Watch Video Solution

38. A black body at 200 K is found to emit maximum energy at a
wavelength of 14um. When its temperature is raised to 1000 K, the
wavelength at which maximum energy is emitted is

A. 14pm.

B. 7T0um.

C.2.8um

D. 2.4um.


https://dl.doubtnut.com/l/_RqjIS1gncMGp
https://dl.doubtnut.com/l/_A3YzsFkOBgVS

Answer: C

° Watch Video Solution

39. The energy spectrum f a black body exhibits a maximum around a
wavelength Ag. The temperature of the black body is now changed
such that the energy is maximum around a wavelength 3\, /4. The
power radiated by the black body will now increase by a factor of

A. 256 /81

B.64 /27

C.16/9

p. %
'3

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_A3YzsFkOBgVS
https://dl.doubtnut.com/l/_8zppqbuxEGO1
https://dl.doubtnut.com/l/_CjUUyZcvjDKW

40. The wavelength of maximum energy released during an atomic
axplosion was 2.93 x 10 '%n. Given that Wien's constant is
2.93 x 10 3m — K, the maximum temperature attained must be of
the order of

A.1077K

B.10'K

C.10 BK

D.5.86 x 10'K

Answer: B

° Watch Video Solution

41. The rectangular surface of area 8cm x 4cm of a black body at

temperature 127°C' emits energy E per section if length and


https://dl.doubtnut.com/l/_CjUUyZcvjDKW
https://dl.doubtnut.com/l/_wkSQ7tGmXRIw

breadth are reduced to half of the initial value and the temperature

is raised to 327° C, the ratio of emission of energy becomes

A3E
"8

81
B. 1_6E

9
C. 1_6E

81

D. —F
64

Answer: D

o Watch Video Solution

42. A solid copper cube of edges 1 cm is suspended in an evacuated
enclosure. Its temperature is found to fall from 100°C to 99°C in
100 s. Another solid copper cube of edges 2 cm, with similar surface
nature, is suspended in a similar manner. The time required for this

cube to cool from 100° C to 99° C will be approximately


https://dl.doubtnut.com/l/_wkSQ7tGmXRIw
https://dl.doubtnut.com/l/_0535Mt9CRllI

A.25s

B.50s

C.200s

D.400 s

Answer: C

o Watch Video Solution

43. A sphere, a cube and a thin circular pate are heated to the same
temperature. If they are made of same material and have equal
masses, determine which of these three object cools the fastest and

which one cools the slowest?

A. Temperature of sphere drops to room temperature at last

B. Temperature of cube drops to room temperature at last


https://dl.doubtnut.com/l/_0535Mt9CRllI
https://dl.doubtnut.com/l/_B75V2mwqqXyu

C. Temperature of thin circular plate drom to room temperature

at last

D. Temperatures of all the three drop to room temperature at the

same.

Answer: A

o Watch Video Solution

44. A sphere and a cube of same material and same volume are
heated up to same temperature and allowed to cool in the same
sorroundings. The radio of the amounts of radiations emitted in

equal time intervals will be

Al:1

Ly 1 /e
'3 " 86400

C. (%)1/3: 1

C1


https://dl.doubtnut.com/l/_B75V2mwqqXyu
https://dl.doubtnut.com/l/_lCFNL6B70ZiR

Answer: C

° Watch Video Solution

45, A substance cools from 75°C to70° C in T1 minute, from 70°C

to 65° C in Ty minute and from 65° C to 60° C in T5 minute, then.

AT, =T, =13

B.T1 > Ts > Tj

CTh <T, < T3

D.T1 > 1T < Tj

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_lCFNL6B70ZiR
https://dl.doubtnut.com/l/_0dLuxu7QCIwn
https://dl.doubtnut.com/l/_tisQCZYuckNe

46. A liquid takes 5 minutes to cool from 80°C to50° C' . How much
time will it take to cool from 60°C to 30°C? The temperature of
surroundings is 20° C.

A.30s

B.60 s

C.90s

D.48s

Answer: D

o Watch Video Solution

47. A body takes T minutes to cool from 62°C to 61°C when the
surrounding temperature is 30° C. The time taken by the body to

cool from 46°C to 45°C'is

A. Greter than T minutes


https://dl.doubtnut.com/l/_tisQCZYuckNe
https://dl.doubtnut.com/l/_IVAzWHAtN8Gy

B. Equal to T minutes

C. Less than T minutes

D. None of these

Answer: B

o Watch Video Solution

48.The rates of cooling of two different liquids put in exactly similar

calorimeters and kept in identical surroundings are the same if

A. The masses of the liquids are equal

B. Equal masses of the liquids at the same temperature are taken

C. Different volumes of the liquids at the same

D. Equal volumes of the liquids at the same temperature are taken

Answer: D



https://dl.doubtnut.com/l/_IVAzWHAtN8Gy
https://dl.doubtnut.com/l/_6Z1sj4BdCar8

| @ Watch Video Solution

49, Hot water cools from 60°C to 50°C in the first 10 min and to

42° C in the next 10 min. The temperature of the surrounding is

A.5°C

B.10°C

C.15°C

D.20°C

Answer: B

° Watch Video Solution

50. There are two thin spheres A and B of the same material and
same thickness. They behave like black bodies, Radius of A is double

that of B and Both have same temperature T. When A and B are kept


https://dl.doubtnut.com/l/_6Z1sj4BdCar8
https://dl.doubtnut.com/l/_ZvNcsLhg6Aul
https://dl.doubtnut.com/l/_vrNSBhg82dvK

in a room of temperature Ty( < T'), the ratio of their rates of
cooling is (assume negligible heat exchange between A and B).

A2:1

B.1:1

C.4:1

D.8:1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vrNSBhg82dvK

A C B
20°C 40°C
44— P9
10 cm 20cm >,

S

Ice [p] highly conducting wire
0°C

51.

As shown in Fig. AB is rod of length 30 cm and area of cross section
1.0cm? and thermal conductivity 336 SI units. The ends A and B are
maintained at temperatures 20° C and 40° C, respectively .A point C
of this rod is connected to a box D, containing ice at 0° C through a
highly conducting wire of negligible heat capacity. The rate at which

ice melts in the box is (assume latent heat of fusion for ice

Ly = 80cal / g)
A.84mg/s
B.84¢g/s

C.20mg/s

D.40mg/ s


https://dl.doubtnut.com/l/_YYr5sLxGHbzG

Answer: D

° Watch Video Solution

52. Two rods are joined between fixed supports as shown in the
figure. Condition for no change in the length of individual rods with
the increase of temperature will be

(a1, as = linear expansion coefficient

A, Ay = Areaofrods

Y7,Y; = Young modulus )

01A1Yq

L Lo :
A a
A it 11
Ay (6 %X7))
Ay Liayy

B.
Ao Laasy?


https://dl.doubtnut.com/l/_YYr5sLxGHbzG
https://dl.doubtnut.com/l/_JF9jtAvWhDbW

A Loasys

C. =
A, Liaiy
A a
D. it S 2Y2
A, a1y
Answer: D

o Watch Video Solution

53. A rod of length | and cross sectional area A has a variable
conductivity given by K = oT, where a is a positive constant T is
temperatures in Kelvin. Two ends of the rod are maintained at

temperatures T7 and T5(T} > T3). Heat current flowing through the

rod will be
AaT? — T?
A1 72
l
AaT? + T}
B, ——mM8
l
c Aole2 + T22
' 3l
AaT? — T?
DL “2

2l


https://dl.doubtnut.com/l/_JF9jtAvWhDbW
https://dl.doubtnut.com/l/_tAOl3iCrc79r

Answer: D

° Watch Video Solution

54. A black body emits radiation at the rate P when its temperature is
T. At this temperature the wavelength at which the radiation has
maximum intensity is Ag, If at another temperature T’ the power

. : : : LA
radiated is P’ and wavelength at maximum intensity is 70 then

A P'T’ = 32PT

B.P'T' = 16PT

C.P'T’' =8PT
D.P'T’ = 4PT
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_tAOl3iCrc79r
https://dl.doubtnut.com/l/_I2RsF3SNq0Ho
https://dl.doubtnut.com/l/_EmzKcNcBpUWl

55. A solid metallic sphere of diameter 20 cm and mass 10 kg is
heated to a temperature of 327° C' and suspended in a box in which
a constant temperature of 27°C is maintained. Find the rate at
which the temperature of the Sphere will fall with time. Stefan's

constant = 5.67 x 10 %W /m?/K* and specific heat of metal
= 420J /kg/° C.

A.0.055°C /s

B.0.066°C/s

C.0.044°C /s

D.0.03°C/s

Answer: B

o Watch Video Solution



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

56. The coefficient of linear expansion of an in homogeneous rod
change linearly from a; to ay from one end to the other end of the

rod. The effective coefficient of linear expansion of rod is

Aoy + oy

o] + Qo
2

C. £/ 109

D. a1 — Qo

Answer: B

° Watch Video Solution

57. A wire is made by attaching two segments together end to end.
One segment is made of aluminium and the other is steel. The
effective coefficient of linear expansion of the two segment wire is

19><10’6/° C. The fraction length of aluminium is (linear


https://dl.doubtnut.com/l/_t7HfggclxZU8
https://dl.doubtnut.com/l/_3M6Q4pUIiOUI

coefficient of thermal expansion of aluminium and steel are

23 x 107%.° Cand 12 x 1079 /° C,

Answer: C

° Watch Video Solution

58. Heat is required to change 1 kg of ice at —20° C' into steam. Q) is
the heat needed to warm the ice from —20° C to 0° C, Q5 is the heat
needed to melt the ice, 5 is the heat needed to warm the water
from 0°C to 100°C and Q, is the heat needed to vapourize the

water. Then


https://dl.doubtnut.com/l/_3M6Q4pUIiOUI
https://dl.doubtnut.com/l/_iAHginZJxbdA

AQy>Q3>Qr >0

B.Qs > Q3 > Q1 > @

CQs>Qr>Q3 >0

D.Qs > Q2 > Q1 > Q3

Answer: A

o Watch Video Solution

59. A block of wood is floating in water at 0° C. The temperature of
water is slowly raised from 0° C to 10° C. How will the precentage of
volume of block above water level change with rise in temperature?
A.increase
B. decrease

C. first increase and then decrease

D. first decrease and then increase


https://dl.doubtnut.com/l/_iAHginZJxbdA
https://dl.doubtnut.com/l/_qohQQifNuzEp

Answer: C

o Watch Video Solution

60. An incandescent lamp consumint P = 54W is immersed into a
transparent calorimeter containing V = 103ecm? of water in 420 s
the water is heated by 4° C. The percentage of the energy consumed
by the lamp that passes out of the calorimeter in the form of radiant
energy is

A.81.5 %

B.26 %

C.40.5%

D.51.5%

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qohQQifNuzEp
https://dl.doubtnut.com/l/_If0Sm9Rov72S

61. A thread of liquid is in a uniform capillary tube of length L. As
measured by a ruler. The temperature of the tube and thread of
liquid is raised by AT If v be the coefficient of volume expansion of
the liquid and « be the coefficient of linear expansion of the material
of the tube, then the increase AL in the length of the thread, again
measured by the ruler will be

A.AL = L(y — a)AT

B.AL = L(y — 2a)AT

C.AL = L(y — 3a)AT

D.AL = LyAT

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_If0Sm9Rov72S
https://dl.doubtnut.com/l/_8gmjheqYO0Yu

62. A brass wire 2 m long at 27° C'is held taut with negligible tension
between two rigid supports. If the wire is cooled to a temperature of
—33°C, then the tension developed in the wire, its diameter being 2
mm, will be (coefficient of linear expansion of brass

= 2.0 x 107° /° C and Young's modulus of brass = 0.91 x 10'! Pa

A.3400N
B. 34kN
C.0.34kN

D. 6800N

Answer: C

o Watch Video Solution



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

63. A mass m of lead shot is placed at the bottom of a vertical
cardboard cylinder that is 1.5 m long and closed at both ends. The
cylinder is suddenly inverted so that the shot falls 1.5 m If this
procces is repeated quickely 100 times, auuming no heat is dissipated
or lost, the temperature of the shot will increase by (specific heat of
lead = 0.03cal /g° C)

A.O

B.5°C

c.7.3°C

D.11.3°C

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_s8abStiIyp6B

64. An iron rocket fragment initially at —100° C' enters the earth's
atmosphere almost horizontally and quickly fuses completely in
atmospheric friction. Specific heat of iron is 0.11kcal /kg°C. Its
melting point is 1535° C and the latent heat of fusion is 3kcals / kg.
The minimum velocity with which the fragmento must have entered
the atmosphere is

A.0.45km /s

B.1.32km /s

C.2.32km /s

D. zero

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_fw2wJFLnW46D

65. A liquid of density 0.859/cm3 flows through a calorimeter at the
rate of 8.0cm? / s. Heat is added by means of a 250 W electric heating
coil and a temperature difference of 15°C is established in steady
state conditions between the inflow and the outflow points of the
liquid. The specific heat for the liquid will be

A.0.6kcal | kgK

B.0.3kcal / kgK

C.0.5kcal | kgK

D. 0.4kcal / kgK

Answer: A

o Watch Video Solution

66. An iron ball (coefficient of linear expansion = 1.2 X (10’5/O C)

has a diameter of 6 cm and is 0.010 mm too large to pass through a


https://dl.doubtnut.com/l/_mFE5vz0Gpvra
https://dl.doubtnut.com/l/_JgISM897rDz1

hole in a brass plate (coefficient of linear expansion
= 1.9 x 10°/° C) when the ball and the plate are both at a
temperature of 30° C' At what common temperature of the ball and
the plate will the ball just pass through the hole in the plate ?
A.23.8°C
B.53.8°C

C.42.5°C

D.63.5°C

Answer: B

o Watch Video Solution

67. A flask of mercury is sealed off at 20°C and is completely filled
with mercury. If the bulk modulus for mercury is 250 Mpa and the

coefficient of volume expansion of mercury is 1.82 x 10’4/o C and


https://dl.doubtnut.com/l/_JgISM897rDz1
https://dl.doubtnut.com/l/_PGKNo5AJwCSS

the expansion of glass is ignored, the pressure of mercury within
flask at 100° C will be

A. 100MPa

B. 72MPa

C.36MPa

D. 24MPa

Answer: C

° Watch Video Solution

68. The densities of wood and benzene at 0°C are 880kg/m® and
900kg /m?> respectively. The coefficients of volume expansion are
1.2 x 103 /"° C for wood and 1.5 x 10 %/ C for benzene. At

what temperature will a piece of wood just sink in benzene?

A.53°C


https://dl.doubtnut.com/l/_PGKNo5AJwCSS
https://dl.doubtnut.com/l/_HQla2xaJqLWP

B.63°C

Cc.73°C

D.83°C

Answer: D

o Watch Video Solution

69. An iron rod and another of brass, both at 27° C differ in length by
10 3m. The coefficient of linear expansion for iron is
1.1 x 107° /° C and for brass is 1.9 x 10~ ° /° C. The temperature
at which both these rods will have the same length is

A0°C

B.152°C

C.175°C

D. Data is insufficient


https://dl.doubtnut.com/l/_HQla2xaJqLWP
https://dl.doubtnut.com/l/_0qp2kuHhTezG

Answer: A

o Watch Video Solution

70. An ordinary refrigerator is thermally equivalent to a box of
corkboard 90 mm thick and 5.6m? in inner surface area. When the
door is closed, the inside wall is kept, on the average, 22.2° C below
the temperature of the outside wall. If the motor of the refrigerator
runs 15 % of the time while the door is closed, at what rate must
heat be taken from the interior whicle the motor is running?

The thermal conductivity of corkboard is k = 0.06W /mK.

A.400 W

B. 500 W

C.300 W

D.250 W


https://dl.doubtnut.com/l/_0qp2kuHhTezG
https://dl.doubtnut.com/l/_waNVhuvFued8

Answer: B

o Watch Video Solution

71. A bullet of mass 5 g moving at a speed of 200 m/s strikes a rigidly
fixed wooden plank of thickness 0.2m normally and passes through it
losing half of its kinetic energy. If it again strikes an identical rigidly
fixed wooden plank and passes through it, assuming the same
resistance in the two planks the ratio of the thermal energies
produced in the two planks is

Al:1l

B.1:2

C.2:1

D.4:1

Answer: A

| - |


https://dl.doubtnut.com/l/_waNVhuvFued8
https://dl.doubtnut.com/l/_A2gPn3JZsqZj

l & Watch Video Solution J

T, e T,
72.
A and B are tqo isolated spheres kept in close proximity so that they
can exchange energy by radiation. The two spheres have identical
physical dimensions but the surface of A behaves like a perfactly
black body while the surface of B reflects 20 % of all the radiations it

receives. They are isolated from all other sources of radiation.

A. If they are in thermal equilibrium and exchange equal amounts
of radiation per second then they will be at same absolute
temperature, Ty = T'p.

B. If they are in thermal equilibrium and exchange equal amounts

of radiation per second then T4 = (0.8)"/*T}.


https://dl.doubtnut.com/l/_A2gPn3JZsqZj
https://dl.doubtnut.com/l/_R7uHEKuxMUpg

C. If they are not in thermal equilibrium and are each at ¢ = 0 at
the same temperature Ty = T = T, then the sphere A will
lose thermal energy and B will gain thermal energy.

D. If they are not in thrmal equilibrium and are each at ¢ = 0 at
the same temperature Ty = Tz = T', Then the sphere A will

gain thermal energy and B will lose thermal energy.

Answer: A

o View Text Solution

73. A thermally isulated piece of metal is heated under atmospheric
pressure by an electric current so that it receives electric energy at a
constant power P. This leads to an increase of absolute temperature
T of the metal with time t as follows:

T(t) = To[1 + a(t — to)]*/*. Here, a, t, and Ty are constants. The

heat capacity C,(T') of the metal is


https://dl.doubtnut.com/l/_R7uHEKuxMUpg
https://dl.doubtnut.com/l/_rIDbMK8UVDmA

4P
aly
4PT
aT04
2PT
aT04
2P
aly

Answer: B

o Watch Video Solution

7°C

20 40 50 60 #(min)

74.

A cooking vessel on a slow burner contains 5 kg of water and an



https://dl.doubtnut.com/l/_rIDbMK8UVDmA
https://dl.doubtnut.com/l/_M2ZNmx6ThRfY

unknown mass of ice in equilibrium at 0°C at time ¢t = 0. The
temperature of the mixture is measured at various times and the
result is plotted as shown in Fig. During the first 50 min the mixture
remains at 0°C. From 50 min to 60 min, the temperature increases

to 2° C Neglecting the heat capacity of the vessel, the initial mass of

theiceis

Answer: B

o Watch Video Solution

75. A glass cylinder contains my = 100g of mercury at a temperature

of tg = 0°C. When temperature becomes t; = 20°C the cylinder


https://dl.doubtnut.com/l/_M2ZNmx6ThRfY
https://dl.doubtnut.com/l/_7bViwAE0qtgy

contains my; = 99.7g of mercury The coefficient of volume expansion
of mercury vy, = 18 X (10’5 /¢ C Assume that the temperature of
the mercury is equal to that of the cylinder. The corfficient of linear
expansion of glass « is

A107°/°C

B.2x 10 °/°C

C.3x10°°/°C

D.6 x 10 °/°C

Answer: A

o Watch Video Solution

76. Power radiated by a black body is P, and the wavelength
corresponding to maximum energy is around Ay, On changing the

temperature of the black body, it was observed that the power


https://dl.doubtnut.com/l/_7bViwAE0qtgy
https://dl.doubtnut.com/l/_YelFD6etXmww

radiated becames HPO' The shift in wavelength corresponding to

the maximum energy will be

Ao

A+ —
T 4
Ao

B. + —
T 2
Ao

C.——
4

Ao

D.——
2
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YelFD6etXmww

A K B 2K, C
— [ ]

200 cal/s 100°C

K72, 1

- 88388688°

Three rods AB, BC and BD of same length | and cross section A are

77.

arranged as shown. The end D is immersed in ice whose mass is 440
g and is at 0° C. The end C is maintained at 100° C. Heat is supplied
at constant rate of 200 cal/s. Thermal conductivities of AB, BC and BD
are K, 2K and K /2, respectively Time after which whole ice will melt

is (K = 100cal /m — s°CA = 10em?, 1 = 1em)

A.400s

B. 600 s


https://dl.doubtnut.com/l/_1N1CybtT9o0p

C.700s

D.800 s

Answer: D

° Watch Video Solution

78. The length of s steel rod exceeds that of a brass rod by 5 cm. If
the difference in their lengths remains same at all temperature, then
the length of brass rod will be: (a for iron and brass are
12 % 10_6/o C and 18 x 10_6/O C, respectively)

A.15cm

B.5cm

C.10 cm

D.2cm


https://dl.doubtnut.com/l/_1N1CybtT9o0p
https://dl.doubtnut.com/l/_r7SCRGI4UkQH

Answer: C

° Watch Video Solution

79. A container of capacity 700 mL is filled with two immiscible liquids
of volume 200 mL and 500 mL with respective volume expansivities
as 1.4 x 107°/° C and 2.1 x 10~° /° C. During the heating of the
vessel, it is observed that neither any liquid overflows nor any empty
space is created. The volume expansivity of the container is
A19x1075/°C
B.1.9 x 1079 /°C

C16x107°/°C

D.1.6 x 10" %/°C

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_r7SCRGI4UkQH
https://dl.doubtnut.com/l/_GXSfJeIZ9uTE

80. The apparent coefficient of expansion of a liquid when heated,
filled in vessel A and B of identical volumes, is found to be v, and 7s,,

respectively. If a; be the linear expansivity of A then that of B will be

(’)’1 - 72)
A T — Q7

B.@—f—al

(72 — )
C. T —

D.M#—m

Answer: B

o Watch Video Solution

81. A glass vessel is filled up to 3/5th of its volume by mercury. If the

volume expansivities of glass and mercury be 9 x 10’6/O C and


https://dl.doubtnut.com/l/_GXSfJeIZ9uTE
https://dl.doubtnut.com/l/_Jj6lLzuyQHSP
https://dl.doubtnut.com/l/_tjlr5L5depEE

18 x 10’5/o C respectively, then the coefficient of apparent
expansion of mercury is

A17.1x 1075 /°C

B.9.9 x 1075 /°C

C.17.46 x 10°° /° C

D.16.5 x 107 °/° C

Answer: D

° Watch Video Solution

82. A thin circular metal disc of radius 500.0 mm is set rotating about
a central axis normal to its plane. Upon raising its temperature
gradually, the radius increases to 507.5 mm. The percentage change

in the rotational kinetic energy will be

A15%


https://dl.doubtnut.com/l/_tjlr5L5depEE
https://dl.doubtnut.com/l/_F3mpNjryJ7Zl

B.—1.5%

C.3%

D.—3%

Answer: D

o Watch Video Solution

83. A platinum sphere floats in mercury. Find the percentage change
in the fraction of volume of sphere immersed in mercury whenthe
temperature is raised by 80°C (volume expansivity of mercury is
182 x X 1076/o C and linear expansivity of platinum

9x 10 %/°C)

A 1.24%
B.1.38 %

C.2.48 %


https://dl.doubtnut.com/l/_F3mpNjryJ7Zl
https://dl.doubtnut.com/l/_226z804XfZoU

D.2.76 %

Answer: A

o Watch Video Solution

‘Lcngth (mm)
' =
S
3

994 —
' Temperature (°C) ‘

84.
The variation of length of two metal rods A and B with change in
temperature is shown in Fig. the coefficient of linear expansion a4

for the metal A and the temperature T will be

Aas=3x10"%/°C, 500°C


https://dl.doubtnut.com/l/_226z804XfZoU
https://dl.doubtnut.com/l/_aJEhm2KXK7eR

B.ay =3 x10°%/°C,222.22°C
Cay =27x10"°%/°C,500°C

D.ay =27 x 107 %/°C, 222.22°C

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_aJEhm2KXK7eR
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The graph of elongation of rod of a substance A with temperature
rise is shown if Fig. A liquid B contained in a cylindrical cessel made

up of substance A, graduated in millilitres at 0° C'is heated gradually.

The readings of the liquid level in the vessel corresponding to


https://dl.doubtnut.com/l/_mNXFU6EOKHud

different temperatures are shown in the figure. the real volume
expansivity of liquid is

A27x107°/°C

B.15.4 x 107 °/°C

C.16.2x 10 °/°C

D.151.2 x 107° /° C

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_mNXFU6EOKHud
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Figure. Shows the graphs of elongation versus temperature for two
different metals. If these metals are employed to form a straight
bimetallic strip of thickness 6 cm and heated, it bends in the form of

an arc, the radius of cuvature chaging with temperature


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

approximately as shown in the figure. The linear expansivities of the
two metals are

A24x107%/°Cand12 x 107 %/°C

B.20 x 10" %/°Cand10 x 1079 /° C

C.18 x 107 % /° C and 9xx10"(-6)//*@C'

D.16 x 10 %/°Cand 8 x 10" °/° C

Answer: D

° Watch Video Solution

87. Water at 0° C' contained in a closed vessel, is abruptly opened in
an evacuated chamber. If the specific latent heats of fusion and
vapourization at 0°C are in the ratio A:1 the fraction of water

eveporated will be

AA/1


https://dl.doubtnut.com/l/_cZrPvSDcwbnd
https://dl.doubtnut.com/l/_ZuuRIOAuhyFm

B.A/(A+1)
C(1—=X)/A

D.(A—1)/(A+1)

Answer: B

o Watch Video Solution

88. A system receives heat continuously at the rate of 10 W. The
temperature of the system becomes constant at 70°C when the
temperature of the surroundings is 30°C. After the heater is
switched off, the system cools from 50°C to 49.9°C in 1 min. The

heat capacity of the system is

A.1000J /° C
B.1500J /° C

C. 3000J /° C


https://dl.doubtnut.com/l/_ZuuRIOAuhyFm
https://dl.doubtnut.com/l/_OwvamO3ek91X

D. none of these

Answer: C

° Watch Video Solution

89. In a motor the electrical power input is 500 W and the mechanical
power output is 0.54 horse power. Heat developed in the motorin 1h
is (assuming that all the electric energy which is not converted to
mechanical energy is converted to heat) is

A.4.18 x 10%cal

B.3.6 x 10°cal

C.8.6 x 10*cal

D.1.28 x 10°cal

Answer: C

| o WMiabk o VNt daa Cali bt



https://dl.doubtnut.com/l/_OwvamO3ek91X
https://dl.doubtnut.com/l/_17RPa2VFv5qk
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90. The molar heat capacity of a certain substance varies with
temperature according to the given equation
C=272+ (4x10°°)T
The heat necessary to change the temperature of 2 mol of the
substance from 300 K to 700 K is

A.3.46 x 1017

B.2.33 x 10°J

C.3.46 x 10°J

D.2.33 x 10*J

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_17RPa2VFv5qk
https://dl.doubtnut.com/l/_zsffSnxPJHmL

91. The corfficient of linear expansion for a certain metal varies with
temperature as a(T). If Ly is the initial elgnth of the metal and the

temperature of metal is changed from Tj to T'(Ty > T'), then

T
A L= LO/ a(T)dT
To

T
&L:LOL+/ a(T)dT
T-0

T
C.L=I 1—/ o(T)dT
To

D.L > L,

Answer: B

o Watch Video Solution

92. A piece of metal floats on mercury. The coefficients of volume
expansion of the metal and mercury are v; and 7, respectively. If the

temperatures of both mercury and the metal are increased by an


https://dl.doubtnut.com/l/_hukeWxhuaXpc
https://dl.doubtnut.com/l/_kOLN4hIHrMaN

amount AT, the fraction of the volume of the metal submerged in

mercury changes by the factor...........

A 1 ‘|—’}’2AT

B.1+ ’YQAT

C.1+ ’YlAT

b 1 +")/2AT

Answer: A

° Watch Video Solution

93. A uniform brass disc of radius a and mass m is set into spinning
with angular speed wy about an axis passing through centre of disc
and perpendicular to the palne of disc. If its temperature increases
from 07 C to 6; C with out disturbing the disc, what will be its new

angular speed ?


https://dl.doubtnut.com/l/_kOLN4hIHrMaN
https://dl.doubtnut.com/l/_fxG6EaCNOg1n

A wgll + 2a(0 — 61)]

B.wo[l + a(6 — 61)]

“ T 20060 — 05)]

D. none of these

Answer: C

o Watch Video Solution

94. Calculate the compressional force required to prevent the
metallic rod of length | cm and cross sectional area Acm? when
heated through ¢° C from expanding lengthwise. Young's modulus of
elasticity of the metal is E and mean coefficient of linear expansion is

a per degree celsius.

A. EAat

B. EAat/((1+ at)


https://dl.doubtnut.com/l/_fxG6EaCNOg1n
https://dl.doubtnut.com/l/_taywdlAfOzNN

C.EAat/(1 — at)

D. Elat

Answer: B

° Watch Video Solution

95. The coefficient of linear expansion of glass is a, per .° C and the
cubical expansion of mercury is A, per .° C. The volume of the bulb
of a mercury thermometer at 0°C' is Vj and cross section of the
capillary is Ay. What is the length of mercury column in capillary at

T ° C, if the mercury just fills the bulb at 0°C ?

VoT (ym + 3a)

- Ay(1+ 20,7T)
B V()T('Ym - 30‘9)
- Ag(1 + 2a,T)
Vo (ym + 2a)

C.
Ao (1 + 30T
VoT (Ym — 2ay)

" Ao (1 + 3a,T)



https://dl.doubtnut.com/l/_taywdlAfOzNN
https://dl.doubtnut.com/l/_Lauvg7Y06jqr

Answer: B

° Watch Video Solution

96. A 10kW drilling machine is used to drill a bore in a small
aluminium block of mass 8.0kg. How much is the rise in temperature
of the block in 2.5 minutes, assuming 50 % of power is used up in
heating the machine itself or lost to the surrounding? Specific heat
of aluminium = 0.91J/¢°C.

A.103°C

B.130°C

C.105°C

D.30°C

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Lauvg7Y06jqr
https://dl.doubtnut.com/l/_GUPNWeVxFYkv

97. A ball of thremal capacity 10cal /° C is heated to the temperature
of furnace it is then transferred into a vessel containing water. The
water equivalent of vessel and the constents is 200 g. The
temperature of the vessel and its contents rises from 10° C to 40° C.
What is the temperature of furnace?

A.640°C

B.64°C

C.600°C

D.100°C

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GUPNWeVxFYkv
https://dl.doubtnut.com/l/_Y6oxYs2aDZ9i

98. Two tanks A and B contain water at 30° C and 80° C respectively
calculate the amount of water that must be taken from each tank
respectively to prepare 40 kg of water at 50° C

A. 24 kg, 16 kg

B. 16 kg, 24kg

C. 20 kg, 20kg

D.30 kg, 10 kg

Answer: A

° Watch Video Solution

99. It takes 10 in for an electric kettle to theat a certain quantity of
water from 0°C to 100°C. It takes 54 min to convert this water

100° C into steam Then latent heat of steam is


https://dl.doubtnut.com/l/_mpcMm6Li3MCS
https://dl.doubtnut.com/l/_ojCwyocCMBwB

A. 80 cal/g

B. 540 cal/kg

C. 540 cal/g

D. 80 cal/kg

Answer: C

o Watch Video Solution

100. Ice at 0°C is added to 200 g of water initially at 70°C in a
vacuum flask. When 50 g of ice has been added and has all melted
the temperature of the flask and contents is 40° C. When a further
80 g of ice has been added and has all melted the temperature of the

whole becomes 10° C. Find the latent heat of fusion of ice.

A.80cal /g

B.90cal / g


https://dl.doubtnut.com/l/_ojCwyocCMBwB
https://dl.doubtnut.com/l/_V684R3g5MPvZ

C.70cal / g

D. 540cal / g

Answer: B

° Watch Video Solution

101. The loss of weight of a solid when immersed in a liquid at 0° C'is
Wy and at t° C'is "W'. If cubical coefficient of expansion of the solid
and the liquid are v, and y; then W =

A Wo[l + (vs — 7))

B.Wy[1 — (vs — 1)

C. Wol(vs — 71)t]

D. Wyt / (vs — gammey)

Answer: A



https://dl.doubtnut.com/l/_V684R3g5MPvZ
https://dl.doubtnut.com/l/_7dPfxhrJo9RP

| W Watch Video Solution ]

102. A pendulum clock having copper rod keeos correct time at 20°C.
It gains 15 seconds per day if cooled to 0° C. Calculate the coefficient
of linear expansion of copper.

Al7x107%/°C

B.1.7x 10°/°C

C.3.4x107%/°C

D.3.4x10°°/°C

Answer: B

° Watch Video Solution

103. A galss flask is filled up to a mark with 50 cc of mercury at 18°C.

If the flask and contents are heated to 38° C, how mech mercury will


https://dl.doubtnut.com/l/_7dPfxhrJo9RP
https://dl.doubtnut.com/l/_BGNLipEKyLe1
https://dl.doubtnut.com/l/_2siKLS7pQT1D

be above the mark («a for glass is 9 x 10’6/o C and coeffiecient of
real expansion of mercury is 180 x 10~ % /° C)?

A. 0.85 cc

B.0.46 cc

C.0.153 cc

D. 0.05 cc

Answer: C

° Watch Video Solution

104. A flask of volume 10° cc is completely filled with mercury at 0° C
The coefficient of cubical expansion of mercury is 180 x 10 % /° C
and heat of glass is 40 x 109 /° C. If the flask in now placed in

boiling water at 100° C' how much mercury will overflow?

A.7 cc


https://dl.doubtnut.com/l/_2siKLS7pQT1D
https://dl.doubtnut.com/l/_0dSfr0TwwsOz

B. 14 cc

C.21cc

D. 28cc

Answer: D

o Watch Video Solution

105. An aluminium measuring rod, which is correct at 5° C' measures
the length of a line as 80 cm at 45° C' If thermal coefficient of linear
expansion of aluminium is 2.50 x 10_4/0 C, the correct length of
the line is:

A.80.08 cm

B.79.92 cm

C.8112 cm

D. 79.62 cm


https://dl.doubtnut.com/l/_0dSfr0TwwsOz
https://dl.doubtnut.com/l/_NVO0xNlRYhoq

Answer: A

° Watch Video Solution

106. One end of a copper rod of uniform cross section and length 1.5
m is kept in contact with ice and the other end with water at 100° C.
At what point along its length should a temperature of 200°C be
maintained so that in the steady state, the mass of ice melting be
equal to that of the steam produced in same interval of time. Assume
that the whole system is insulated from surroundings:

[Lice = 80cal / g, Ltears = 540cal / g|

A. 8.59 cm from ice and

B. 10.34 cm from water end

C.10.34 cm from ice end

D. 8.76 cm from water end


https://dl.doubtnut.com/l/_NVO0xNlRYhoq
https://dl.doubtnut.com/l/_A8C2iFZgkvos

Answer: B

° Watch Video Solution

107. A liquid takes 5 minutes to cool from 80° C to 50° C. How much
time will it take to cool from 60°C to 30° C? The temperature of
surroundings is 20° C.

A.5min

B. 9 min

C.4 min

D. 12 min

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_A8C2iFZgkvos
https://dl.doubtnut.com/l/_45PygNxAjsVh

108. A 1-L flask contains some mercury. It is found that at different
temperature, the volume of air inside the flask remains the same.
What is the volume of mercury in the flask, given that the coefficient
of linear expansion of glass = 9 x 10’6/O C and the coefficient of
volume expansion of Hg = 1.8 x 10~ */° C'?

A. 50 cc

B. 100 cc

C.150 cc

D. 200 cc

Answer: C

o Watch Video Solution

109. 250 g of water and equal volume of alcohol of mass 200 g are

replaced successively in the same colorimeter and cool from 606° C


https://dl.doubtnut.com/l/_NwddEZOEPEh5
https://dl.doubtnut.com/l/_F39R3XT6G8E5

to 55°C'in 130 s and 67 s, respectively. If the water equivalent of the

calorimeter is 10 g, then the specific heat of alcohol in cal /¢g° C'is

A.13

B.0.67

C.0.62

D. 0.985

Answer: C

° Watch Video Solution

110. A 2 g bullet moving with a velocity of 200 m/s is brought to a
sudden stoppage by an obstacle. The total heat produced goes to
the bullet. If the specific heat of the bullet is 0.03cal / g° C, the rise in

its temperature will be

A.158.0°C


https://dl.doubtnut.com/l/_F39R3XT6G8E5
https://dl.doubtnut.com/l/_QtWhbzTPqYFX

B.15.80°C

C.1.58°C

D.0.1580° C

Answer: A

o Watch Video Solution

111. 10gm of ice at —20° C is dropped into a calorimeter containing
10gm of water at 10° C, the specific heat of water is twice that of ice.
When equilibrium is reached the calorimeter will contain:

A. 20 g of water

B.20 g of ice

C.10 g ice and 10 g of water

D.5 g ice and 15 g of water


https://dl.doubtnut.com/l/_QtWhbzTPqYFX
https://dl.doubtnut.com/l/_0LbMhyYXb64w

Answer: C

o Watch Video Solution

112. A steel ball of mass 0.1 kg falls freely from a height of 10 m and
bounces to a height of 54 m from the ground. If the dissipated
energy in this process is absorbed by the ball, the rise in its
temperature is (specific heat of steel
—= 460K /kg° /C, g = 10m /5%

A.0.01°C

B.0.1°C

c.1°C

D.1.1°C

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_0LbMhyYXb64w
https://dl.doubtnut.com/l/_Zva0sUMb7yjR

113. 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

A. 5801K

B.10°K

C.50.1K

D.5801°C

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Zva0sUMb7yjR
https://dl.doubtnut.com/l/_H6BCpnDKEEJc

B C

114.

Three rods of identical cross-sectional area and made from the same
metal form the sides of an isosceles Delta ABC right angled at B. The
points A and B are maintained at temperetures T and /2T,
respectively in the steady state. Assuming that only heat conduction

takes place, temperature of point Cis

3T
A —
V241
T
B. ——
V2+1
T

C.


https://dl.doubtnut.com/l/_UawmKybvp8be

V-1

Answer: A

° Watch Video Solution

115. The coefficient of linear expansion of crystal in one direction is
oy and that in every direction perpendicular to it is ay. The
coefficient of cubical expansion is

A o) + oy

B. 201 + a9

C.a; + 2a9

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_UawmKybvp8be
https://dl.doubtnut.com/l/_h1qN7WIk216E

116. A uniform metal rod is used as a bar pendulum. If the room
temperature rises by 10° C, and the coefficient of linear expansion of
the metal of the rod is 2 x 10~ %per°C, the period of the pendulum
will have percentage increase of

A—2x107°

B.—1x 103

c.2x10°3

D.1x 103

Answer: D

° Watch Video Solution

117. An iron rod of length 50 cm is joined at an end to aluminium rod
of length 100 cm. All measurements refer to 20 O C . Find the length

of the composite system at 1000 C. and its average coefficent of


https://dl.doubtnut.com/l/_FmbBiacXoUoT
https://dl.doubtnut.com/l/_nFNIgk4DZ9Qy

linear expansion. The coefficient o f linear expansion o f iron and
aluminium are 10 xx 10 -6 0 C -1 and 24 xx10 -6 0 C -1 respectively.
A.36 x 10°9/°C
B.12x 10°%/°C
C.20x10°%/°C

D.48 x 107 %/° C

Answer: C

° Watch Video Solution

118. The coefficient of apparent expansion of mercury in a glass vessel

is 153 x 10~ °/° C and in a steel vessel is 114 x 10~ %/° C. If « for

steel is 12 x 10~ % /° C, then that of glass is

A9x10"°%/°C

B.6 x 10 °/°C


https://dl.doubtnut.com/l/_nFNIgk4DZ9Qy
https://dl.doubtnut.com/l/_ew5undPrHj6y

.36 x10°9/°C

D.27 x (107°/°C

Answer: A

° Watch Video Solution

19. A vessel is partly filled with a liquid. Coefficients of cubical
expansion of material of the vessel and liquid are <, unoccupied by
the liquid will necessarily

A.remain unchanged if v, = v,

B.increase if v, = v,

C.decrease if v, = v,

D. none of the above

Answer: B



https://dl.doubtnut.com/l/_ew5undPrHj6y
https://dl.doubtnut.com/l/_ASh0eatSONyV

[ W Watch Video Solution ]

120. An electrically heated coil is immersed in a calorimeter
containing 360 g of water at 10° C. The coil consumes energy at the
rate of 90 W. The water equivalent of calorimeter and coil is 40 g. The
temperature of water after 10 min is

A.4.214°C

B.42.14°C

c.30°C

D. none of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ASh0eatSONyV
https://dl.doubtnut.com/l/_HsqONKgO4xF3

121. Which of the following, when mixed would raise the temeprature

of 20 g of water at 30° C most?

A.20 g of water at 40° C'

B. 40 g of water at 35°C

C.10 g of water at 50° C'

D. 4 g of water at 80°C

Answer: D

o Watch Video Solution

122. A kettle with 2 litre water at 27°C' is heated by operating coil
heater of power 1 kW. The heat is lost to the atmosphere at constant
rate 160J / s, when its lid is open. In how much time will water heated

to 77° C with the lid open ? (specific heat of water =4.2kJ /° C. kg)


https://dl.doubtnut.com/l/_1O9gCcyi7UyJ
https://dl.doubtnut.com/l/_yrTSlP9yEbuP

A.8min 20 s

B.6min2s

C. 14 min

D.7 min

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_yrTSlP9yEbuP

Temperature ( °C)
oo 83

AN
-
| v
B I

1 I ‘ I 1
123, 0 10 20 30 40
A vessel contains M grams of water at a certain temperature and
water at certain other temperature is passed into it at a constant
rate of mg/ s. The variation of temeprature of the mixture with time

is shown in Fig. The values of M and m are, respectively (the heat

exhanged after a long time is 800 cal)

A.40 and 2
B.40 and 4

C.20and 4


https://dl.doubtnut.com/l/_nrADS8Md8Km8

D.20 and 2

Answer: B

o Watch Video Solution
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124.
Two plates identical in size, one of black and rough surface (B;) and
the other smooth and polished (A3) are in terconnected by a thin

horizontal pipe with a mercury pellet at the centre. Two more plates


https://dl.doubtnut.com/l/_nrADS8Md8Km8
https://dl.doubtnut.com/l/_krAqB3K1xRCD

A; (identical to A,) and B, (identical B;) are heated to the same

temperature and placed closed to the plates Bj, and Ay shown in

Fig. The mercury pellet

A. moves to the right

B. moves to the left

C. remains stationary

D. starts oscillating left and right

Answer: C

° View Text Solution

125. Two spheres of different materials one with double the radius
and one-fourth wall thickness of the other are filled with ice. If the
time taken for complete melting of ice in the larger sphere is 25

minutes and for smaller one is 16 minutes, the ratio of thermal


https://dl.doubtnut.com/l/_krAqB3K1xRCD
https://dl.doubtnut.com/l/_YPuKWil8SPtX

conductivities of the materials of larger sphere to that of smaller

sphere is:

A 4:5

B.5:4

C.8:25

D.25:8

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_YPuKWil8SPtX
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126.

The temperature across two different slabs A and B are shown | the

steady state (as shown Fig) The ratio of thermal conductivities of A

and B is

A 2:3
B.3:2
C.1l:1

D.5:3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_t7lpn1a7zX8y

127. An earthen pitcher loses 1 g of water per minute due to
evaporation. If the water equivalent of pitcher is 0.5 kg and the
pitcher contains 9.5 kg of water, calculate the time required for the
water in the pitcher to cool to 28° C from its original temperature of
30° C Neglect radiation effect. Latent heat of vapourization of water

in this range of temperature is 580 cal/g and specific heat of water is
lkcal / gC'°

A.38.6 min

B.30.5 min

C.34.5 min

D.41.2 min

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_t7lpn1a7zX8y
https://dl.doubtnut.com/l/_5g1gsO8HyONa
https://dl.doubtnut.com/l/_LiyGf6RAKiXh

128. About 5g of water at 30°C and 5g of ice at —20° C are mixed
together in a calorimeter. Calculate final temperature of the mixture.
Water equivalent of the calorimeter is negligible. Specific heat of ice
= 0.5calg~1C° — 1) and latent heat of ice = 80calg ~*

A.0°C

B.10°C

C.—30°C

D. > 10°C

Answer: A

o Watch Video Solution

129. A body cools in 7 min from 60°C to 40°C. What will be its

temperature after the next 7 min? The temperature of surroundings

is 10°C.


https://dl.doubtnut.com/l/_LiyGf6RAKiXh
https://dl.doubtnut.com/l/_v0WEFNsHDIxT

A.28°C

B.25°C

Cc.30°C

D.22°C

Answer: A

° Watch Video Solution

130. A room at 20°C is heated by a heater of resistence 20 ohm
connected to 200 VV mains. The temperature is uniform throughout
the room and the heati s transmitted through a glass window of area
1m? and thickness 02 cm. Calculate the temperature outside.
Thermal conductivity of glass is 0.2cal /mC° s and mechanical

equivalent of heat is 4.2J / cal.

A.13.69°C


https://dl.doubtnut.com/l/_v0WEFNsHDIxT
https://dl.doubtnut.com/l/_rru7Jfzv2pXf

B.15.24°C

C.17.85°C

D.19.96°C

Answer: B

° Watch Video Solution

131. A body cools from 50°C to 49° C in 5 s. How long will it take to
cool from 40°C to 39.5°C? Assume the temperature of
surroundings to be 30° C and Newton's law of cooling to be valid:

A 25s

B.10 s

C.20s

D.5s


https://dl.doubtnut.com/l/_rru7Jfzv2pXf
https://dl.doubtnut.com/l/_lOGo7Hr660zt

Answer: B

o Watch Video Solution

132. One end of a copper rod of uniform cross section and length 1.5
m is kept in contact with ice and the other end with water at 100° C.
At what point along its length should a temperature of 200°C be
maintained so that in the steady state, the mass of ice melting be
equal to that of the steam produced in same interval of time. Assume
that the whole system is insulated from surroundings:

[Lice = 80cal / g, Ltears = 540cal / g|

A.10.34 cm from the end at 100° C

B. 10.34 mm from the end at 100° C

C.1.034 cm from the end at 100° C

D. 1.034 m from the end at 100° C


https://dl.doubtnut.com/l/_lOGo7Hr660zt
https://dl.doubtnut.com/l/_9lJh4iJcaatv

Answer: A

° Watch Video Solution

133. When the temperature of a black body increases, it is observed
that the wavelength corresponding to maximum energy changes
from 0.26um to 0.13um. The ratio of the emissive powers of the

body at the respective temperatures is

o L L

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9lJh4iJcaatv
https://dl.doubtnut.com/l/_45JzkBRHcHKF
https://dl.doubtnut.com/l/_nc0bxgHrb8mc

134. The temperature of a room heated by heater is 20°C when
outside temperature is —20°C and it is 10°C when the outside
temperature is —40° C. The temperature of the heater is

A.80°C

B.100°C

C.40°C

D.60°C

Answer: D

° Watch Video Solution

135. The radiation emitted by a star A is 1000 times that of the sun. If
the surface temperature of the sun and star A are 6000K and 2000K

respectively. The ratio of the radii of the star A and the sun is:


https://dl.doubtnut.com/l/_nc0bxgHrb8mc
https://dl.doubtnut.com/l/_wmbFZX4qrQHh

A.300:1

B.600:1

C.900:1

D.1200:1

Answer: C

o Watch Video Solution

136. A planet radiates heat at a rate proportional to the fourth power
of its surface temperature T. If such a steady temperature of the
planet is due to an exactly equal amount of heat received from the

sun then which of the following statement is true?

A.The planets surface temperature vaires inversely as the

distance of the sun.


https://dl.doubtnut.com/l/_wmbFZX4qrQHh
https://dl.doubtnut.com/l/_9yQXjIGwbtdM

B. The planet's surface temperature varies directly as the square
of its distance from the sun.

C. The planet's surface temperature varies inversely as the square
root of its distance from the sun.

D.The planet's surface temperature is proporional to the fourth

power of distance from the sun.

Answer: C

o Watch Video Solution

137. A planet is at an average distance d from the sun and its average
surface temeperature is T. Assume that the planet receives energy
only from the sun and loses energy only through radiation from the

surface. Neglect atmospheric effects. If T < d ~ ", the value of n is

A2


https://dl.doubtnut.com/l/_9yQXjIGwbtdM
https://dl.doubtnut.com/l/_HRLIfAy6lGLK

B.1

N

Answer: C

o Watch Video Solution

138. A blackbody is at a temperature of 2880K. The energy of
radiation emitted by this object with wavelength between 499nm
and 500nm is Uj, between 999nm and 1000nm is U; and between

1499 nm and 1500 nm is Us. The Wien constant b = 2.88 x 10°nwmK.

Then
A.Ul =0
B.U;, =0

CU =0,


https://dl.doubtnut.com/l/_HRLIfAy6lGLK
https://dl.doubtnut.com/l/_l9e7SHwv6Zjf

D.Uy, > U;

Answer: D

° Watch Video Solution

139. Two rods having length l; and [y, made of materials with the
linear expansion coefficient a; and ay, were soldered together. The

equivalent coefficient of linear expansion for the obtained rod is

lhiaz + lbon
li + 1

B. Liar + bas
a1 + a2

C Lhiar + bas
li + 1,

lrai + lhas
a1 + a2

D.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_l9e7SHwv6Zjf
https://dl.doubtnut.com/l/_mOWTb9gqLMog

140.
In the given figure, a rod is free at one end and other end is fixed.
When we change the temperature of rod by A#, then strain

produced in the rod will be
A aAd
1
C. zero

D. information incomplete

Answer: C

o Watch Video Solution



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

141. A bar measured with a vernier caliper is found to be 180 mm
long. The temperature during the measurement is 10°C. The
measurement error will be if the scale of the vernier caliper has been
graduated at a temeprature of 20°C. (o= 1.1x10"°.°C 1
Assume that the length of the bar does not change.)

A.1.98 x 10~ 'mm

B.1.98 x 10~ *mm

C.1.98 x 10 *mm

D.1.98 x 10 *mm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_jIORemZFlDiL
https://dl.doubtnut.com/l/_lCqB5C0tJO5v

142. A closed cubical box is made of perfectly insulating material and
the only way for heat to enter or leave the box is through two solid
cylindrical metal plugs, each of cross sectional area 12cm? and
length 8cm fixed in the opposite walls of the box. The outer surface
of one plug is kept at a temperature of 100°C . while the outer
surface of the plug is maintained at a temperature of 4( o )C . The
thermal conductivity of the material of the plug is 2.0Wm~1.°C~1
. A source of energy generating 13W is enclosed inside the box. Find
the equilibrium temperature of the inner surface of the box

assuming that it is the same at all points on the inner surface.

A.62°C
B.46°C
Cc.76°C

D.52°C

Answer: C

[ = 1


https://dl.doubtnut.com/l/_zcXY3cImSZbj

l ®J Watch Video Solution

143. Two models of a windowpane are made. In one model, two
identical glass panes of thickness 3 mm are separated with an air gap
of 3 mm. This composite system is fixed in the window of a room The
other model consist of a single glass pane of thickness 3 mm, the
temperature difference being the same as for the first model. the
ratio of the heat flow fot the double pane to that for the single pane
is

(Kglass = 2.5 x 10" *cal /5. m.° C and

K,p = 6.2 x 10 %cal /5. m.° C).
A1/20
B.1/70

C.1/100

D.1/50


https://dl.doubtnut.com/l/_zcXY3cImSZbj
https://dl.doubtnut.com/l/_qP51ozfUH3aq

Answer: D

° Watch Video Solution

— x«— ——>x<— —> X <—

144,

The gap between any two rails each of length | laid on a railway trach
equals x at 27°C When the temperature rises to 40°C' the gap
closes up. The coefficient of linear expansion of the material of the

rail is a. The length of a rail at 27° C will be

T
A ——
26

T
B. ——


https://dl.doubtnut.com/l/_qP51ozfUH3aq
https://dl.doubtnut.com/l/_QUKP9aRZWyu5

c 2
" 13«

D. none of these

Answer: B

o Watch Video Solution

145. 1 g of steam at 100°C and an equal mass of ice at 0°C are
mixed. The temperature of the mixture in steady state will be (latent
heat of steam = 540cal /g, latent heat of ice = 80cal/g,specific
heat of water = 1cal /g°C)

A.50°C

B.100°C

c.67°C

D. None of these


https://dl.doubtnut.com/l/_QUKP9aRZWyu5
https://dl.doubtnut.com/l/_aDcd9PjlGln1

Answer: B

° Watch Video Solution

146. Water at 0° C was heated until it started to boil and then until it
all changed to steam. The time required to heat water from 0°C to
100° C is 5 min and the time to change boiling water to steam is 28
minutes. If the flame supplied heat at a constant rate, the specific
latent heat of vaporisation of water (neglecting heat losses,
container etc. is (in J / g). (specific heat of waters = 4.2J/g)

A. 540

B. 2268

C. 2352

D. 2356

Answer: C

[ - |


https://dl.doubtnut.com/l/_aDcd9PjlGln1
https://dl.doubtnut.com/l/_HXK0AC0z8oDN

I & Watch Video Solution ]

147. A tap supplies water at 15°C and another tap connected to
geyser supplies water at 95° C. How much hot water must be taken
so as to get 60 kg of water at 35° C?

A.15 kg

B.5 kg

C.10 kg

D. 20 kg

Answer: A

o Watch Video Solution

148. The remaining volume of a glass vessel is constant at all

1
temperature if — of its volume is filled with mercury. The coefficient
x


https://dl.doubtnut.com/l/_HXK0AC0z8oDN
https://dl.doubtnut.com/l/_aPlCJWlty69y
https://dl.doubtnut.com/l/_izjeUZ1dpXKf

of volume expansion of mercury is 7 times that of glass. The value of

x should be

A5

B.7

C.6

D.8

Answer: B

° Watch Video Solution

Multiple Correct

1. Due to thermal expansion with rise in temperature:

A. metallic scale reading becames lesser that true value

B. pendulum clock becomes fast


https://dl.doubtnut.com/l/_izjeUZ1dpXKf
https://dl.doubtnut.com/l/_K1hT0xqeAHi2

C. a floating body sinks a little more

D. the weight of a body in a liquid increases

Answer: A::C::D

° Watch Video Solution

2. During heat exchange, temperature of a solid mass does not

change. In this process, heat

A.in not being supplied to the mass

B. is not being taken out from the mass

C. may have been supplied to the mass

D. may have been taken out from the mass

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_K1hT0xqeAHi2
https://dl.doubtnut.com/l/_Q8GdEpKcs9o9

3. A metallic circular disc having a circular hole at its centre rotates

about an axis passing through its centre and perpendicular to its

plane. When the disc is heated:

A. its speed will decrease

B. its diameter will decrease

C. its moment of inertial will increase

D. its speed will increase

Answer: A::C

o Watch Video Solution

4. A polished metallic piece and a black painted wooden piece are

kept in open in bright sun for a long time.

A. the wooden piece will absorb less heat than the metallic piece


https://dl.doubtnut.com/l/_Q8GdEpKcs9o9
https://dl.doubtnut.com/l/_19PYj2GXJuB3
https://dl.doubtnut.com/l/_V4ky0P47ifHP

B.the wooden piece will have a lower temperature than the

metallic piece

C.if touched, the metallic piece will be felt hotter than the

wooden piece

D.when the two pieces are removed from the open to a cold

room, the wooden piece will lose heat at a faster rate than the

metallic piece

Answer: C::D

o Watch Video Solution

5. A heated body emits radiation which has maximum intensity at

frequency v,, If the temperature of the body is doubled:

A. the maximum intensity radiation will be at frequency 2v,,


https://dl.doubtnut.com/l/_V4ky0P47ifHP
https://dl.doubtnut.com/l/_ABEARWj3tS1D

B. the maximum intensity radiation will be at frequency (1/2)v,,
C. the total emitted energy will increae by a factor of 16

D. the total emitted energy will increase by a factor of 2

Answer: A::C

o Watch Video Solution

6. 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

B. positive work is done on the ice water system by the

atmosphere

C.the internal energy of the ice water system increases


https://dl.doubtnut.com/l/_ABEARWj3tS1D
https://dl.doubtnut.com/l/_UNtNvJCRRHPH

D. the internal energy of the ice water system decreases.

Answer: B::C

o Watch Video Solution

Inner
layer

1000°C

7.

Outer
layer

100°C

The temperature drop through a two layer furnace wall is 900° C.

Each layer is of equal area of cross section. Which of the following

actions will result in lowering the temperature 6 of the interface?

A. By increasing the thermal conductivity of outer layer

B. By increasing the thermal conductivity of inner layer


https://dl.doubtnut.com/l/_UNtNvJCRRHPH
https://dl.doubtnut.com/l/_yOyHeKq8JoSe

C. By increasing thickness of outer layer

D. By increasing thickness of inner layer

Answer: A::D

° Watch Video Solution

8. The ends of a metal rod are kept at temperatures 6, and 65 with
0y > 0;. The rate of flow of heat along the rod is directly
proportional to

A. the length of the rod

B. the diameter of the rod

C. the cross sectional area of the rod

D. the temperature difference (0; — 6;) between the ends of the

rod


https://dl.doubtnut.com/l/_yOyHeKq8JoSe
https://dl.doubtnut.com/l/_JXvaPXgPvsdJ

Answer: C::D

o Watch Video Solution

9. Choose the correct statements from the following:

A. A temperature change which increases the length of a steel rod
by 0.1 % will increase its volume by nearly 0.3 %

B. The specific heat of a solid is different when the solid is heated
at (i) constant pressure and (ii) the constant volume

C. the thermal conductivity of air being less than that for wool, we
prefer wool to air for thermal insulation

D. When the distance between two fixed points is measured with
a steel tape, the observed reding will be less on a hot day than

on a cold day


https://dl.doubtnut.com/l/_JXvaPXgPvsdJ
https://dl.doubtnut.com/l/_jgJm1XUbV1rO

Answer: A::B::D

° Watch Video Solution

10. Choose the correct statements from the following:

A. Good reflectors are good emitters of thermal radiation

B.Burns caused by water at 100° C are more severe than those
caused by steam at 100° C

C.If the earth did not have atmosphere, it would become
intolerably cold

D. It is impossible to construct a heat engine of 100 % efficiency

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_jgJm1XUbV1rO
https://dl.doubtnut.com/l/_jtwRfAkM2SdT
https://dl.doubtnut.com/l/_6cmn56I5dk2c

11. When the temperature of a copper coin is raised by 80°C, its
diameter increases by 0.2 % .

A. percentage rise in the area of a face is 0.4 %

B. percentage rise in the thickness is 0.4 %

C. percentage rise in the volume is 0.6 %

D. corfficient of linear expansion of copper is 0.25 X 10_4/O C

Answer: A::C::D

o Watch Video Solution

12. A vessel is partly filled with liquid. When the vessel is cooled to a
lower temperature, the space in the vessel unoccupied by the liquid
remains constant. Then the volume of the liquid (V1) volume of the
vessel (Vi) the coefficient of cubical expansion of the material of the

vessel (,) and of the solid () are related as


https://dl.doubtnut.com/l/_6cmn56I5dk2c
https://dl.doubtnut.com/l/_sAdb2tOFfiLl

B.vr < v

cw_ W
YL VL

v _ Vo
YL | 4%

Answer: A::D

o Watch Video Solution

13. Two identical objects A and B are at temperatures Ty and T's.
Respectively. Both objects are placed in a room with perfectly
absorbing walls maintained at a temperature T'(Ty > T > Tp).The
objects A and B attain the temperature T eventually. Select the

correct statements from the following:

A. A only emits radiation while B only obsorbs it until both attain

the temperature T


https://dl.doubtnut.com/l/_sAdb2tOFfiLl
https://dl.doubtnut.com/l/_QBwHA8kYgXOv

B. A loses more heat by radiation than it absorbs, while B absorbs

more radiation than it emits, until they attain the temperature

C.Both A and B only absorb radiation, but do not emit it, until

they attain the temperature T

D. Each object continuous to emit and absorb radiation even after

attaining the temperature T.

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_QBwHA8kYgXOv

N\

14.

Seven identical rods of material of thermal conductivity k are
connected as shown in Fig. All the rods are of identical length | and
cross sectional area A If the one end B is kept at 100°C and the
other end is kept at 0°C what would be the temperatures of the

junctions C,D and E(0.,0) D and 6g) in the steady state?

A.0c > 0 > 6p

B.0gp = 50°C and 0p = 37.5°C

C.0p =50°C0c = 62.5°C and 0p = 37.5°C

D.05 = 50°C,0y = 60°C and §p = 40°C


https://dl.doubtnut.com/l/_lZM7eYzfvAsh

Answer: A::C

° View Text Solution

15. A clock is calibrated at a temperature of 20° C' Assume that the
penduum is a thin brass rod of negligible mass with a heavy bob
attached to the end (abrass =19 x IO_G/K)

A.On a hot day at 30° C the clock gains 8.2 s

B.On a hot day at 30° C the clock loses 8.2 s

C.On a cold day at 10° C the clock gains 8.2 s

D. On a cold day at 10° C' the clock loses 8.2 s

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_lZM7eYzfvAsh
https://dl.doubtnut.com/l/_HMxqHKfgKZrt

0°C

16.

A circular ring (centre O) of radius a, and of uniform cross section is
made up of three different metallic rods AB, BC and CA (joined
together at the points A, B and C in pairs) of thermal conductivityies
1,09 and ag respectively (see diagram). The junction A, B and C are
maintained at the temperatures 100° C,50° C and 0° C, respectively.
All the rods are of equal lengths and cross sections. Under steady
state conditions, assume that no heat is lost from the sides of the
rods. Let Q1,5 and @3 be the rates of transmission of heat along

the three rods AB, BC and CA. Then

A Q1 = Q5 = @3 and all are transmitted in the clockwise sense


https://dl.doubtnut.com/l/_z6GpsjZ5K0La

B. Q1 and @, flow in clockwise sense and ()3 in the anticlockwise

sense.

CQL:Qy:Q3::a1:ay: 203

Q1 n Q2 Q3

D.
oq o o3

Answer: B::C::D

o Watch Video Solution

17.
Eleven identical rods are arranged as shown in Fig. Each rod has

length [, cross sectional area A and thermal conductivity of material


https://dl.doubtnut.com/l/_z6GpsjZ5K0La
https://dl.doubtnut.com/l/_L4ThZ4Cx3QF1

L. Ends A and F are maintained at temperatures 77 and T3( < T3),
respectively. If lateral surface of each rod is thermally insulated, the

dQ\ . .
rate of heat transfer E in each rod is

L (dQ) _2(Ti-T)KA
()7
@ )on” ()
‘ ( dt ) on ? t /pc
NEE
"\ dt /g t /pc

Answer: B::C::D

o View Text Solution

18. A solid sphere and a hollow sphere of the same material and of

equal radii are heated to the same temperature.

A.in the beginning both will emit equal amount of radiation per

unit time


https://dl.doubtnut.com/l/_L4ThZ4Cx3QF1
https://dl.doubtnut.com/l/_SaEqUwnw5Xfn

B.In the beginning both will absorb equal amount of radiation
per unit time

C.Both spheres will have same rate of fall of temeperature

()

D. Both sphere will have equal temperatures at any moment.

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_SaEqUwnw5Xfn

19.

A thin cylindrical metal rod is bent into a ring with a small gap as

shown in figure. On heating the system

A. 0 decreases, r and d increase

B. 0 increase

C.d and r increase

D. @ is constant

Answer: C::D

& 000 |


https://dl.doubtnut.com/l/_3CVxIOUBzzzk

[ W Watch Video Solution J

L& 0 &>

20.

Statement I: Two solid cylindrical rods of identical size and different
thermal conductivity K; and K, are connected in series. Then the
equivalent thermal conductivity of two rods system is less than that
value of thermal conductivity of either rod.

Statement II: For two cylindrical rods of identical size and different
thermal conductivity K; and K, connected in series, the equivalent

2 1 1
thermal conductivity K is given by - K + e
1 2

A. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for statement |I.


https://dl.doubtnut.com/l/_3CVxIOUBzzzk
https://dl.doubtnut.com/l/_jEtbNsGj0MHJ

B. Statement | is true, statement Il is true and statement Il NOT

the correct explanation for Statement |

C. Statement | is true, Statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

o Watch Video Solution

21. Statement I: As the temperature of the black body increases, the
wavelength at which the spectral intensity (E)) is maximum
decreases.

Statement II: The wavelength at which the spectral intensity will be
maximum for a black body is proportional to the fourth power of its

absolute temperature.


https://dl.doubtnut.com/l/_jEtbNsGj0MHJ
https://dl.doubtnut.com/l/_t1Y2spTWon4K

A. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for statement |I.

B. Statement | is true, statement Il is true and statement Il NOT

the correct explanation for Statement |

C. Statement | is true, Statement Il is false.

D. Statement | is false, statement Il is true.

Answer: C

o Watch Video Solution

22.Statement I: The thermal resistance of a multiple later is equal to
the sum of the thermal resistance of the individual laminas.
Statement 1l: Heat transferred is directly proportional to the

temperature gradient in each layer.


https://dl.doubtnut.com/l/_t1Y2spTWon4K
https://dl.doubtnut.com/l/_tswwyrYOGjvm

A. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for statement |I.

B. Statement | is true, statement Il is true and statement Il NOT

the correct explanation for Statement |

C. Statement | is true, Statement Il is false.

D. Statement | is false, statement Il is true.

Answer: D

o Watch Video Solution

23. In natural convection, the fluid motion is caused due to density
difference produced by temperature gradient.
Statement Il: In forced convection, the fluid is forced to flow along

the solid surface by means of fans or pumps.


https://dl.doubtnut.com/l/_tswwyrYOGjvm
https://dl.doubtnut.com/l/_4Nd0eBb0Fa0z

A. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for statement |I.

B. Statement | is true, statement Il is true and statement Il NOT

the correct explanation for Statement |

C.Statement | is true, Statement Il is false.

D. Statement | is false, statement Il is true.

Answer: B

o Watch Video Solution

24. Statement I: The bulb of one thermometer is spherical while that
of the other is cylindrical . Both have equal amounts of mercury. The
response of the cylindrical bulb thermometer will be quicker.

Statement II: Heat conduction in a body is directly proportional to

cross-sectional area.


https://dl.doubtnut.com/l/_4Nd0eBb0Fa0z
https://dl.doubtnut.com/l/_ObngOTcJujMN

A. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for statement |I.

B. Statement | is true, statement Il is true and statement Il NOT

the correct explanation for Statement |

C.Statement | is true, Statement Il is false.

D. Statement | is false, statement Il is true.

Answer: A

o Watch Video Solution

25. Statement I: The expanded length | of a rod of original length [, is
not correctly given by (assuming « to be constant with T)
[ =1y(1 4 aAT) if «AT is large.

Statement II: It is given by [ = loe® 2T, which cannot be treated as

being approximately equal to I = Ij(1 + aAT) for large value a AT.


https://dl.doubtnut.com/l/_ObngOTcJujMN
https://dl.doubtnut.com/l/_l7tmb1iw5Vj3

A. Statement | is true, Statement Il is true and Statement Il is the

correct explanation for statement |I.

B. Statement | is true, statement Il is true and statement Il NOT

the correct explanation for Statement |

C. Statement | is true, Statement Il is false.

D. Statement | is false, statement Il is true.

Answer: A

° Watch Video Solution

Comprehension

1. A body cools in a surrounding of constant temperature 30° C' Its

heat capacity is 2J/° C. Initial temeprature of cooling is valid. The


https://dl.doubtnut.com/l/_l7tmb1iw5Vj3
https://dl.doubtnut.com/l/_zCAsb39pBluk

body cools to 38° C'in 10 min

In further 10 min it will cools from 38°C to _

A.36°C

B.36.4°C

c.37°C

D.37.5°C

Answer: B

° Watch Video Solution

2. A body cools in a surrounding of constant temperature 30° C Its
heat capacity is 2J /° C. Initial temeprature of cooling is valid. The
body cools to 38° C'in 10 min

The temperature of the body In .° C denoted by 6. The veriation of ¢

versus time t is best denoted as


https://dl.doubtnut.com/l/_zCAsb39pBluk
https://dl.doubtnut.com/l/_7SAf5qOuR2Eo

PN

4 30°C}-——mmmmmmmmmm

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7SAf5qOuR2Eo

3. A body cools in a surrounding of constant temperature 30° C Its
heat capacity is 2J /° C. Initial temeprature of cooling is valid. The
body cools to 38° C'in 10 min
When the body temperature has reached 38° C, it is heated again so
that it reches 40° C in 10 min. The heat required from a heater by the
body is

A.36])

B.0.364 |

C.8])

D.4]

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cB7D17qhTcfb

4. The inernal energy of a solid also increases when heat is
transferred to it from its surroundings. A 5 kg solid bar is heated at
atmospheric pressure. Its temperature increases from 20° C to 70° C
. The linear expansion coefficient of solid bar is 1 x 1072 /° C. The
density of solid bar is 5Okg/m3. The specific heat capacity of solid
bar is 200J / kgC ° . The atmospheric pressure is 1 x 10N /m?,

The work done by the solid bar due to thermal expansion, under

atmospheric pressure is

A. 500 )
B. 1000 J
C.1500 )

D. 2000 )

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cAgZU8X01nxY
https://dl.doubtnut.com/l/_2AWBRntP8MBU

5. The inernal energy of a solid also increases when heat is
transferred to it from its surroundings. A 5 kg solid bar is heated at
atmospheric pressure. Its temperature increases from 20° C to 70° C
. The linear expansion coefficient of solid bar is 1 x 1072 /° C. The
density of solid bar is 5Okg/m3. The specific heat capacity of solid
bar is 200 / kgC ° . The atmospheric pressure is 1 x 10N /m?.

The heat transferred to the solid bar is

A. 49000 )
B. 50000 J
C. 50500 |

D. 51000 )

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2AWBRntP8MBU

6. The inernal energy of a solid also increases when heat is
transferred to it from its surroundings. A 5 kg solid bar is heated at
atmospheric pressure. Its temperature increases from 20° C to 70° C
. The linear expansion coefficient of solid bar is 1 x 1072 /° C. The
density of solid bar is 50Kg/m3. The specific heat capacity of solid
bar is 200 / kgC ° . The atmospheric pressure is 1 x 10N /m?,

The increase in the internal energy of the sold bar is

A. 49500 )
B. 48500 )
C. 49000 )

D. 50000 }

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_7OORKWnjD6FG

7. A wire of length 1 m and radius 10 ®m is carrying a heavy current
and is assumed to radiate as a black body. At equilibrium, its
temperature is 900 K while that of surrounding is 300 K. The

o

resistivity of the material of the wire at 300 K is 7° x 10~ % ohm m

and its temperature coefficient of resistance is 7.8 x 107°/C
(stefan's constanto = 5.68 x 10_8W/m2K4).
Q. The resistivity of wire at 900 K is nearly

A.2.4 x 10"ohmm

B.2.4 x 10~ "ohmm

C.1.2 x 10" "ohmm

D.1.2 x 10~ “ohmm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Xz2TpUlBAPCD

8. A wire of length 1 m and radius 10 ®m is carrying a heavy current
and is assumed to radiate as a black body. At equilibrium, its
temperature is 900 K while that of surrounding is 300 K. The

o

resistivity of the material of the wire at 300 K is 7° x 10~ % ohm m

and its temperature coefficient of resistance is 7.8 x 1073 /C
(stefan's constanto = 5.68 x 10 W /m?K?.
Heat radiated per second by the wire is nearly

A .23 W

B.230 W

C.2300 W

D. 23000 W

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_c9wgX5XguEaK

9. A wire of length 1 m and radius 10 ®m is carrying a heavy current
and is assumed to radiate as a black body. At equilibrium, its
temperature is 900 K while that of surrounding is 300 K. The

o

resistivity of the material of the wire at 300 K is 7° x 10~ % ohm m

and its temperature coefficient of resistance is 7.8 x 1073 /C
(stefan's constanto = 5.68 x 10 W /m?K?.
The current in the wire is nearly

A.0555A

B.55A

C.55A

D.550 A

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_MmHP00hWoIEO

10. Assume that the thermal conductivity of copper is twice that of
aluminium and four times that of brass. Three metal rods made of
copper, aluminium and brass are each 15 cm long and 2 cm in
diameter. These rods are placed end to end, with aluminium between
the other two. The free ends of the copper and brass rods are
maintained at 100° C and 0° C respectively. The system is allowed to
reach the steady state condition. Assume there is no loss of heat
anywhere.

When steady state condition is reached everywhere, which of the

following statement is true?

A.No heat is transmitted across the copper aluminium or

aluminium brass junctions.

B. More heat is transmitted across the copper aluminium junction

than across the aluminium brass junction.

C. More heat is tranmitted across the aluminium brass junction

than the copper aluminium junction.


https://dl.doubtnut.com/l/_tsbVRjORJfP2

D. Equal amount of heat is transmitted at the copper aluminium

and aluminium brass junctions.

Answer: D

o Watch Video Solution

1. Assume that the thermal conductivity of copper is twice that of
aluminium and four times that of brass. Three metal rods made of
copper, aluminium and brass are each 15 cm long and 2 c¢cm in
diameter. These rods are placed end to end, with aluminium between
the other two. The free ends of the copper and brass rods are
maintained at 100° C and 0° C respectively. The system is allowed to
reach the steady state condition. Assume there is no loss of heat
anywhere.

Under steady state condition the equilibrium temperature of the

copper aluminium junction will be


https://dl.doubtnut.com/l/_tsbVRjORJfP2
https://dl.doubtnut.com/l/_e68ZRuryTgT0

A.86°C

B.18.8°C

C.57°C

D.73°C

Answer: A

o Watch Video Solution

12. Assume that the thermal conductivity of copper is twice that of
aluminium and four times that of brass. Three metal rods made of
copper, aluminium and brass are each 15 cm long and 2 cm in
diameter. These rods are placed end to end, with aluminium between
the other two. The free ends of the copper and brass rods are
maintained at 100° C and 0° C respectively. The system is allowed to
reach the steady state condition. Assume there is no loss of heat

anywhere.


https://dl.doubtnut.com/l/_e68ZRuryTgT0
https://dl.doubtnut.com/l/_QqWsonU46qpm

Under steady state condition the equilibrium temperature of the
copper aluminium junction will be

A.57°C

B.35°C

C.18.8°C

D.28.5°C

Answer: A

o Watch Video Solution

13. A thin copper rod of uniform cross section A square metres and of
length L metres has a spherical metal sphere of radius r metre at tis
one end symmetrically attached to the copper rod. The thermal
conductivity of copper is K and the emissivity of the spherical surface
of the sphere is €.The free end of the copper rod is maintained at the

temperature T kelving by supplying thermal energy from a P watt


https://dl.doubtnut.com/l/_QqWsonU46qpm
https://dl.doubtnut.com/l/_97IKdLhf1BRv

source. Steady state conditions are allowed ot be established while
the rod is properly insulated aginst heat loss from its lateral surface.
Surroundings are at 0° C Stefan's constant = ¢ W /m?K*.

After the steady state conditions are reached,the temperature of the

spherical end of the rod, Ts is

PL
ATe =T — ——
§ KA
B.Tg =0°C
PL
CT¢=——
ST KA
o T P(L+r)
ST KA
Answer: D

o Watch Video Solution

14. A thin copper rod of uniform cross section A square metres and of
length L metres has a spherical metal sphere of radius r metre at tis

one end symmetrically attached to the copper rod. The thermal


https://dl.doubtnut.com/l/_97IKdLhf1BRv
https://dl.doubtnut.com/l/_xfqXiebFCibC

conductivity of copper is K and the emissivity of the spherical surface
of the sphere is €.The free end of the copper rod is maintained at the
temperature T kelving by supplying thermal energy from a P watt
source. Steady state conditions are allowed ot be established while
the rod is properly insulated aginst heat loss from its lateral surface.
Surroundings are at 0° C Stefan's constant = oW /m?K*.

The net power that will be radiated out, Pg from the sphere after

steady state condition are reached is

A Ps =P

B. P — PA

ST 47rr?

CPs=0

D.PS:UST;
Answer: A

° Watch Video Solution



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

15. A thin copper rod of uniform cross section A square metres and of
length L metres has a spherical metal sphere of radius r metre at tis
one end symmetrically attached to the copper rod. The thermal
conductivity of copper is K and the emissivity of the spherical surface
of the sphere is €.The free end of the copper rod is maintained at the
temperature T kelving by supplying thermal energy from a P watt
source. Steady state conditions are allowed ot be established while
the rod is properly insulated aginst heat loss from its lateral surface.
Surroundings are at 0° C Stefan's constant = ¢ W /m2K*.

If the metal sphere attached at the end of the copper rod is made of

brass, whose thermal conductivity is K, < K, then which of the

following statements is true?
A.The temperature of the sphere will, under steady state
conditions, continue to be T'g

B. The power that will be radiated out from the sphere will still be

Ps.


https://dl.doubtnut.com/l/_gH7lHyLNVhm5

C.It will take smaller time for steady state conditions to be

reached

D. The rate of thermal energy transmitted across the copper rod,

under steady state, will reduced.

Answer: B

° Watch Video Solution

16. An immersion heater, in an insulated vessel of negligible heat
capacity brings 10 g of water to the boiling point from 16°C in 7
min. Then

Q. Power of heat is nearly
A. 8.4 x 10°

B.84 W

C.8.4 % 10854
S


https://dl.doubtnut.com/l/_gH7lHyLNVhm5
https://dl.doubtnut.com/l/_a3gT0BMosSyV

D.20W

Answer: B

o Watch Video Solution

17. An immersion heater, in an insulated vessel of negligible heat
capacity brings 10 g of water to the boiling point from 16°C in 7
min. Then

Q. The water is replaced by 200 g of alcohol, which is heated from
16° C' to the boiling point of 78°C in 6 min 12 s whereas 30 g are

vapourized in 5 min 6 s. The specific heat of alcohol is

A.0.6J /kg°C

B.0.6cal /g°C

C.0.6cal /kg°C

D.6J/kg°C


https://dl.doubtnut.com/l/_a3gT0BMosSyV
https://dl.doubtnut.com/l/_r6SPyTaowdbe

Answer: B

° Watch Video Solution

18. An immersion heater, in an insulated vessel of negligible heat
capacity brings 10 g of water to the boiling point from 16°C in 7
min. Then The heat of vapourization of alcohol is

A.854J / Kg

B.854 x 10°J / kg

C.204cal /g

D. 204cal / kg

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_r6SPyTaowdbe
https://dl.doubtnut.com/l/_UZgTZmLK7qFv

19. A body of area 0.8 x 10~ %m? and mass 5 x 10~ *kg directly faces
the sun on a clear day. The body has an emissivity of 0.8 and specific
heat of 0.8cal / kg K. The surroundings are at 27°C. (solar constant

= 1.4kW/m2). Q. The rate of rise of the body's temperature is

nearly

A 0.36°C/s
B.3.6K /s
C.36°C/s

D.72K /s

Answer: B

o Watch Video Solution

20. A body of area 0.8 x 10 ?m? and mass 5 x 10~ *kg directly faces

the sun on a clear day. The body has an emissivity of 0.8 and specific


https://dl.doubtnut.com/l/_AQqMrJddWZXj
https://dl.doubtnut.com/l/_u1sKU4ytMxLU

heat of 0.8ca /kg K. The surroundings are at 27° C. (solar constant
= 1.4kW /m?).
The maximum attainable temperature of the body is

A 396 K

B.396° C

C.85°C

D. 8K

Answer: A

° Watch Video Solution

21.A body of area 0.8 x 10~ ?m? and mass 5 x 10~ *kg directly faces
the sun on a clear day. The body has an emissivity of 0.8 and specific

heat of 0.8cal / kg K. The surroundings are at 27°C. (solar constant

= 1.4kW /m?).


https://dl.doubtnut.com/l/_u1sKU4ytMxLU
https://dl.doubtnut.com/l/_Exihb1LMi8lx

The temperature that the body would reach if it lost all its heat by

radiation is

A.396 K

B.296° C

C.85°C

D. 85K

Answer: C

° Watch Video Solution

22. A copper collar is to fit tightly about a steel shaft that has a
diameter of 6 cm at 20° C. The inside diameter of the copper collar at
the temperature is 5.98cm

Q. To what temperature must the copper collar be raised to that it
will just slip on the steel shaft, assuming the steel shaft remains at

20°C'? (teopper = 17 x 107° / K))


https://dl.doubtnut.com/l/_Exihb1LMi8lx
https://dl.doubtnut.com/l/_UnJrhsW6hSYd

A.324°C

B.21.7°C

c.217°C

D.32.4°C

Answer: C

o Watch Video Solution

23. A copper collar is to fit tightly about a steel shaft that has a
diameter of 6 cm at 20° C'. The inside diameter of the copper collar at
the temperature is 5.98cm

Q. The tensile stress in the copper collar when its temperature

returns to 20°C'is (T = 11 x 1010N/m2)

A.1.34 x 10°N /m?

B.3.68 x 10 2N /m?


https://dl.doubtnut.com/l/_UnJrhsW6hSYd
https://dl.doubtnut.com/l/_7Mt7qJYMM4Mg

C.3.68 x 10N /m?

D.1.34 x 102N /m?

Answer: C

° Watch Video Solution

24. A copper collar is to fit tightly about a steel shaft that has a
diameter of 6 cm at 20° C. The inside diameter of the copper collar at
the temperature is 5.98cm
If the breaking stress of copper is 230N/m2, at what temperature
will the copper collar break as it cools?

A.20°C

B.47°C

c.94°C

D.217°C


https://dl.doubtnut.com/l/_7Mt7qJYMM4Mg
https://dl.doubtnut.com/l/_2BRXXa5F9uSN

Answer: C

° Watch Video Solution

100°C 0°C

25. § N

Two insulated metal bars each of length 5 cm and rectangular cross
section with sides 2 cm and 3 cm are wedged between two walls, one
held at 100° C' and the other at 0° C. The bars are made of lead and
silver. Kpp = 350W /mK, Kaq = 425W /mK.

Thermal corrent through lead bar is

A.210 W


https://dl.doubtnut.com/l/_2BRXXa5F9uSN
https://dl.doubtnut.com/l/_hln8kWze0BS3

B.420 W

C.510 W

D.930 W

Answer: B

° Watch Video Solution

100°C ‘ 0°C

26. |
Two insulated metal bars each of length 5 cm and rectangular cross

section with sides 2 cm and 3 cm are wedged between two walls, one

held at 100° C and the other at 0° C. The bars are made of lead and


https://dl.doubtnut.com/l/_hln8kWze0BS3
https://dl.doubtnut.com/l/_xiLN6XEnIzxz

silver. K, = 350W /mK, K, = 425W /mK.
Total thermal current through the two bar system is
A.210 W
B.420 W
C.510 W

D.930 W

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_xiLN6XEnIzxz

100°C 0°C

27.
Two insulated metal bars each of length 5 cm and rectangular cross
section with sides 2 cm and 3 cm are wedged between two walls, one
held at 100° C' and the other at 0° C. The bars are made of lead and
silver. Ky = 350W /mK, Kay = 425W /mK.

Equevalent thermal resistence of the two bar system is

AOlK
0157

BO23K
-0.2337

C019K
-0.1937

D042K
(04297


https://dl.doubtnut.com/l/_IGgJ5mhlYUds

Answer: A

° Watch Video Solution
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28.

A 0.60 kg sample of water and a sample of ice are placed in two
compartmetnts A and B separated by a conducting wall, in a
thermally insulated container. The rate of heat transfer from the
water to the ice through the conducting wall is constant P, until
thermal equilibrium is reached. The temperature T of the liquid water
and the ice are given in graph as functions of time t. Temperature of

the compartments remain homogeneous during whole heat transfer


https://dl.doubtnut.com/l/_IGgJ5mhlYUds
https://dl.doubtnut.com/l/_qeOoy23BZ7to

process. Given specific heat of ice = 2100J / kg — K, specific heat of
water = 4200J/kg — K, and latent heat of fusion of ice
= 3.3 x 10°J / kg.

A.The value of rate P is

B.42.0W

C.36.0W

D.21.0W

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_qeOoy23BZ7to
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29.

A 0.60 kg sample of water and a sample of ice are placed in two
compartmetnts A and B separated by a conducting wall, in a
thermally insulated container. The rate of heat transfer from the
water to the ice through the conducting wall is constant P, until
thermal equilibrium is reached. The temperature T of the liquid water
and the ice are given in graph as functions of time t. Temperature of
the compartments remain homogeneous during whole heat transfer
process. Given specific heat of ice = 2100J / kg — K, specific heat of
water = 4200J/kg — K, and latent heat of fusion of ice
= 3.3 x 10°J / kg.

Initial mass of the ice in the container equal to


https://dl.doubtnut.com/l/_IGkFCNKj4PFM

A.0.36 kg

B.1.2 kg

C.24 kg

D.3.6 kg

Answer: C

° Watch Video Solution
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30.
A 0.60 kg sample of water and a sample of ice are placed in two

compartmetnts A and B separated by a conducting wall, in a


https://dl.doubtnut.com/l/_IGkFCNKj4PFM
https://dl.doubtnut.com/l/_zIS4UIzaadrm

thermally insulated container. The rate of heat transfer from the
water to the ice through the conducting wall is constant P, until
thermal equilibrium is reached. The temperature T of the liquid water
and the ice are given in graph as functions of time t. Temperature of
the compartments remain homogeneous during whole heat transfer
process. Given specific heat of ice = 2100J / kg — K, specific heat of
water = 4200J/kg — K, and latent heat of fusion of ice
= 3.3 x 10°J / kg.

The mass of the ice formed due to conversion from the water till

thermal equilibrium is reached is equal to

A.012 kg
B.0.15 kg
C.0.25 kg

D. 0.40 kg

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zIS4UIzaadrm

1.2 kg of ice at —15°C is mixed with 2.5 kg of water at 26°C' in an
insulating container. If the specific heat capacities of ice and water
are 0.5cal /g° C and 1cal / g° C, find the amount of water present in

the container? (in kg nearest integer)

° Watch Video Solution

2. Four cylindrical rods of same material with length and radius (l,r),
(2l,n,2l,r) and (1,2r) are connected between two reservoirs at 0°C
and 100°C. Find the ratio of the maximum to minimum rate of

cunduction in them.

° Watch Video Solution



https://dl.doubtnut.com/l/_zIS4UIzaadrm
https://dl.doubtnut.com/l/_wHLGPm6P4eZ2
https://dl.doubtnut.com/l/_Z8LYfMIlzPDk
https://dl.doubtnut.com/l/_9ZLlhEoV3EwC

3. In two experiments with a countinous flow calorimeter to
determine the specific heat capacity of a liquid,an input power of 16
W produced a rise of 10 K in the liquid. When the power was doubled,
the same temperature rise was achieved by making the rate of flow of
liquid three times faster. Find the power lost (in W) to the

surrounding in each case.

o Watch Video Solution

4.2 kg of ice at —20°C is mixed with 5 kg of water at 20°C in an
insulating vessel having a negligible heat capacity. Calculate the final

mass of water (in kg) remaining in the container.

o Watch Video Solution

5. A clock with a metallic pendulum gains 5 s each day at a

temperature of 15°C and loses 10 s each day at a temperature of


https://dl.doubtnut.com/l/_9ZLlhEoV3EwC
https://dl.doubtnut.com/l/_C2gEgoGqHOEf
https://dl.doubtnut.com/l/_DhEF83AFitaM

30°C. Find the coefficient of thermal expansion of the pendulum

metal.

o Watch Video Solution

6. A body is cooled in 2 min n a room at temperature of 30° C from
75°C to 65° C. If the same body I s cooled from 55° C to 45° C'in the

same room, find the time taken (in minute).

o Watch Video Solution

7.Two identical conducting rods are first connected independently to
two vessels, one containing water at 100°C and the other
containing ice at 0° C. In the second case, the rods are joined end to
end and connected to the same vessels. Let ¢; and ¢o gram per

second be the rate of melting of ice in the two cases respectively. The


https://dl.doubtnut.com/l/_DhEF83AFitaM
https://dl.doubtnut.com/l/_oKLk1MauElDR
https://dl.doubtnut.com/l/_oX2vfl3OPuix

. 4.
ratio — Is
)]
1 2 4 1

(a) 9 (b)T (C)T (d)Z

o Watch Video Solution

8. Two vessels connected at the bottom by a thin pipe with a sliding
plug contain liquid at 20° C and 80° C' respectively. The coefficient of
cubic expansion of liquid is 10 3K ~!. The raio of height of liquid

columns in the vessel (Hy / Hgg) is nearest which interger ?

° Watch Video Solution

Solved Example

1. A colorimeter contains 400g of water at a temperature of 5°C.
Then, 200g of water at a temperature of +10° C and 400g of ice at a

temperature of —60° C' are added. What is the final temperature of


https://dl.doubtnut.com/l/_oX2vfl3OPuix
https://dl.doubtnut.com/l/_A580oTuCdsAM
https://dl.doubtnut.com/l/_ap5jCEhfIaaR

the contents of calorimeter?
Specific heat capacity of water — 1000 cal / kg / K
Specific latent heat of fusion of ice = 80 x 1000 cal / kg

Relative specific heat of ice = 0.5

° Watch Video Solution

2.1n an insulated vessel, 25¢ of ice at 0° C is added to 600g of water
at 18.0°C.a. What is the final temperature of the system? B. How

much ice remains when the system reaches equilibrium?

° Watch Video Solution

3. A solar cooker consists of a curved reflecting surface that
concentrates sunlight onto the object to Earth's surface at the
location is 6/ /m?2. The cooker face the sun and has a face diameter

of 0.600m. Assume 40.0 % of the incident energy is tranferred to


https://dl.doubtnut.com/l/_ap5jCEhfIaaR
https://dl.doubtnut.com/l/_KBd8FlUuBmSp
https://dl.doubtnut.com/l/_K80KxlU46H6V

0.500L of water in an open container, initially at 20.0° C. Over what
time interval does the water completely boil away? (Ignore the heat

capacity of the container.)

° Watch Video Solution

4. An iron wire AB of length 3m at 0°C is stretched between the

oppsote walls of a brass casing at 0° C. The diameter of the wire is


https://dl.doubtnut.com/l/_K80KxlU46H6V
https://dl.doubtnut.com/l/_YjkKib5bANZ9

0.6mm. What extra tension will be set up in the wire when the
temperature of the system is rasied to 40° C?
Given G, = 18 x 1078 /k

Qon = 12 x 1078 /K

Y;ronz 21 x 10N / m?

o Watch Video Solution

5. A composite rod is made by joining a copper rod, end to end, with
a second rod of different material but of the same area of cross
section. At 25° C, the composite rod is 1m long and the copper rod
is 30cm long. At 125° C' the length of the composte rod increases by
1.91mm. When the composite rod is prevented from expanding by
bolding it between two rigid walls, it is found that the constituent
reds have remained unchanged in length in splite of rise of
temperature. Find yong's modulus and the coefficient of linear
expansion of the second red (Y of copper = 1.3 x 1010N/m2 and a

of copper = 17 x 10~ 9 / K).


https://dl.doubtnut.com/l/_YjkKib5bANZ9
https://dl.doubtnut.com/l/_ZBoufIZPj8Sb

o Watch Video Solution

6. How should 1kg of water at 50° C' be divided in two parts such
that if one part is turned into ice at 0° C. It would release sufficient
amount of heat to vapourize the other part. Given that latent heat of
fusion of ice is 3.36 x 10°J / Kg. Latent heat of vapurization of water

is 22.5 X 105J/k:g and specific heat of water is 4200J / kgK.

° Watch Video Solution

7. A layer of ice of 0°C of thickness x; is floating on a pond. If the
atmospheric temperature is —7°C. Show that the time taken for
thickness of the layer of ice to increase from x; to x5 is given by

pL 2 5
t= 7 (2

KT <’” ) wl)
where p is the density of ice, k its thermal conductivity and L is the

latent heat of fusion of ice.

| ° Wiak~hh \NNAAA CAliikiAan



https://dl.doubtnut.com/l/_ZBoufIZPj8Sb
https://dl.doubtnut.com/l/_uZJvuIXSssFj
https://dl.doubtnut.com/l/_qF3d3x6a29Jl
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8. A cylindrical rod of heat capacity 120J / K in a room temperature
27° C'is heated internally by heater of power 250W, The steady state
temperature attained by the rod is 37° C. Fin the following:

(a) The initial rate of increse in temperature

(b) The steady state rate of emission of radiant heat.

If the heater is switched off, find

(c) The initial rate of decrease is temperature

(d) The rate of decrease in temperature of the cylinder when its
temperature falls to 31° C' and

(e) The maximum amount of heat lost by the cylinder

o Watch Video Solution

9. Three rods of material X and three rods of material Y are
connected as shown in the figure. All the rods are of identical length

and cross-sectional area. If the end A is maintained at 60° C and the


https://dl.doubtnut.com/l/_qF3d3x6a29Jl
https://dl.doubtnut.com/l/_TljULWlJvhiN
https://dl.doubtnut.com/l/_NvYAa6Mrt70I

junction E at 10° C. Calculate the temperature of the junction B, C
and D. The thermal conductivity of X is 0.92cal /sec — em°C and

that of Y is 0.46cal /sec — cm —° C.

o Watch Video Solution

10. A cubical block of co-efficient of linear expansion a5 is submerged
partially inside a liquid of co-efficient of volume expansion 7;. On
increasing the temperature of the system by AT, the height of the
cube inside the liquid remains unchanged. Find the relation between

as and ;.

S l


https://dl.doubtnut.com/l/_NvYAa6Mrt70I
https://dl.doubtnut.com/l/_Uy2RxYuxRXsg

l @ \Watch Video Solution j

11. One end of a rod of length L and crosssectional area A is kept in a
furnace at temperature 77. The other end of the rod is kept at a
temperature T%. The thermal conductivity of the matrieal of the rod
is K and emissivity of the rod is e. It is gives that T = T + AT,
where AT < < T, T is the temperature of the surroundings. If
AT « (T1 — T3) find the proportional constant, consider that heat

is lost only by rediation at the end where the temperature of the rod

is T7.
T,
Furnace Insulated 3
L | de. LT '2
Insulated

o View Text Solution



https://dl.doubtnut.com/l/_Uy2RxYuxRXsg
https://dl.doubtnut.com/l/_hL8WjQFbaykc

12. A metal of mass 1 kg at constant atmospheric pressure and at
initial temperature 20°C' is given a heat of 20000J. Find the
following

(a) change in temperature,

(b) work done and

(c) change in internal energy.

(Given, specific heat = 400J/kg—° C, cofficient of cubical
expansion, v =9 X 10_5/O C, density p = 9000kg/m3,

atmospheric pressure = 105N/m2)

o Watch Video Solution

13.In a insulated vessel, 0.05 kg steam at 373 K and 0.45 kg of ice at
253 K are mixed. Find the final temperature of the mixture (in kelvin.)
Given, L tyion = 80cal /g = 336J /g

Lvaporization = 540cal/g = 2268J/g


https://dl.doubtnut.com/l/_6Y4BSktzgatk
https://dl.doubtnut.com/l/_up0XfopJjISR

Sice = 2100J /kg. K = 0.5cal /g. K

and Syater = 4200J /kg. K = lcal/g. K .

o Watch Video Solution



https://dl.doubtnut.com/l/_up0XfopJjISR

