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Figure shows the action of a Switch by a bimetallic strip. IT o, and o, are coetficients of thermal expansion
of metal 1 and metal 2 respectively.

A%y G, < O, (B) o, > a,
(C) a, > a, if the current in circuit 1s clockwise (D) None of these

A~ (AN
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(A) total area under the three graphs A , A, A}
(B) areas are 1n the ratio : A A A =T, 2., g8 W
(C) areas are is the ratio : A : A, A =T, “ 15 1k
M) T, >T,>T,

S
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the bar (Fig.). Consider a plane making an angle 6 with the length. What are the tensile and shearing
stresses on this plane?

(a) For what angle is the tensile stress a maximum?
(b) For what angle is the shearing stress a maximum?

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.


Mobile User


I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

(7

hen a building is constructed at 10°C, steel beam (cross sectional area 100 cm?) is put in place with its
ends cemented 1n pillars. If the sealed ends cannot move, what will be the compressional force in the

hyeam when the temperature is 110°C? For steel Y =2 x 10" Nm™=, a=1.2 x 10> °C"!
(A) 1.2 x 10°N (B)2.4x10°N (C)2.4x 10°N (D) 3.6 x 10°N
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o
distances AB and BC, (as 5hown)

Both will increase
Both will decrease

AB increases, BC decreases

AB decreases, B( increases

Aaan (DN
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e variation of lengths of two metal rods A and B with change 1n

DDDDDDDD

a;\
temperature are shown in figure. The ratio of . 18

B

it 4 Y 2 4
(A) 3 (B) 3 (&) 3

£
<
i
S
=)
=
9
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can be assumed to be black bodies :

(A) If the power output of sun would double with changing the temperature, equilibrium temperature of
earth also doubles.

( BMC radius of sun doubles without changing its' power, its surface temperature would decrease by

factor of /g .

(C) If the radius of earth doubles without any change in sun, it's equilibrium temperature would increase
by factor of /g .

(D) Ifthe distance between earth and sun would decrease by a factor of 2, the equilibrium temperature
of earth would increase by factor of /9 .

Aas (D M
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slow each day at a temperature of %OOC Find coefficient of linear expansion for the metal.
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volume expansion co-efficient y. On heating length of the liquid column does not change. Choose the
correct relation between y and o.

(A) vy =a (B)y =2« (C©)y=3a
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(D*) - 0.4%
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%tate inside a calorimeter of water equivalent 1.5 gm then : [Assume calorimeter was initially at 0°C
e, Nt TN T e ———— Pt Nt
Take latent heat of vaporization of water = 540 cal/gm, Latent heat of fusion of water = 80 cal/gm and

specific heat capacity of water = 1 cal/gm-°C, specific heat of ice = 0.5 cal/gm°C]
(A) Mass of water remaining 1s 60 gm (B) Mass of ice remaining 1s 3 gm
(C) Mass of steam remaining is 1.20 gm (D) Final temperature 1s between 0°C and 100°C

ATDB.uno
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intensities at wavelengths 400 nm and 800 nm respectively. If their temperature are T, and T, respectively
in Kelvin scale, their emissive powers are E, and E and energies emitted per second are P, and P
then:

(B)P,/P =4 (OE,/E, =8
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shown 1n figure on a smooth surface. If Young’s modulus of elasticity of the material of rod 1s Y.
(Consider x as measured from the right end)

Fx

(A) Tension in rod as a function of distance x 1s 57

B

F

(B) Strain 1n rod 1s SAY

F
(C) Elastic potential energy stored in the rod s - Q4]

(D) There 1s no stress 1n rod. smooth

Aaa~ DY
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A thin steel ring of inner radius r and cross-sectional area A 1is fitted on to a wooden disc of radius
R (R >1). If Young's modulus be Y, then the tension in the steel ring is :-

s
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intensities at wavelengths 400 nm and 800 nm respectively. If their temperature are T, and T, respectively
____—\-/“'
in Kelvin scale, their emissive powers are E, and E, and energies emitted per second are P, and P,

then:
(A*) TA / TB =2 (B*) PA/ PB =4 (C) EA / EB =8 (D) E

ATDB.uno
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cel cylindrical rod of length [ and radius I 1S suspended Dy 1ts end trom the ceiling. Young s modulus
of steel is Y. Density of steel is p.The elastic deformation energy of the rod is U.The value of mp?l° r’g’

e i

/UY 1s
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A uniform steel wire hangs from the ceiling and elongates due to its own weight. The ratio of
gation of the upper quarter of the wire to the elongation of the lower quarter of the wire is

o e .
()3 ()3 ()l
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surroundings. Whatis the final temperature(°C) of the mixture?
(Specific heats of ice, water, and steam are 0.50, 1.00, and 0.481 cal (g °C)~', respectively. The latent

heat of fusion of ice 1s 79.8 cal/g. The latent heat of vaporization of steam 1s 540 cal/g.)

(A) 35.16 (B) 50.27 (C) 67.45
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coefficient of linear expansion of material Qf cube is one-third of the coefficient of cubical expansion of
liquid. After heating the cube and liquid by same temperature, the volume of cavity left vacant of liquid

%—
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olumn ot liquid of length L 1s in a unitorm capillary tube. The temperature of the tube and column ot
iquid is raised by AT. If y be the coefficient of volume expansion of the liquid and a be the coefficient
of linear expansion of the material of the tube, then the increase AL in the length of the column will be.

(A) AL=L(y-o)AT (B) AL=L(y-2a)AT

(C) AL=L(y-3a)AT (D) AL = LyAT
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of plate is a and radius of hole is a/2. Now temperature of the plate is chanoed by AT:
Coefficient of linear expansion for material of plate is a. Find

(a) the new area of hole.
(b) the ratio of the area of hole and plate in final situation.

ATDB.uno
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between two vertical walls having separation L and coefficient of friction p. What minimum thermal
strain should be generated in the rod by heating it so that it does not fall down on releasing.
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of specific heat 0.2 cal g' (C°)™" is dropped into A and a 5 gm piece of metal Y into B. The equilibrium

temperature in A 1s 22°C and in B 23°C. The initial temperature of both the metals 1s 40°C. Find the
specific heat of metal Y incal g~ (C°)™.

ATDB.uno
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(-

the mass of the steam required for this purpose.
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2000 K. Its corresponding wavelength at temperature 3000 K
will be

3

4

2 ; 9
i B =k ile) ik, —%.
((1 ) 2 m ( ) 3 m ( ) 9 m (d) 4 m
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: T
temperature TK. When the temperature 1s reduced to —K,

the radiant energy will be

E .
(a) E (D) Z

() 4E (d) 16 E

ATDB.uno
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1wo spheres £~ and (J, of same colour having radi & cm
and 2 cm are maintained at temperatures 127°C and 527°C

respectively. The ratio of energy radiated by P and Q 1s

(a) 0.054 (b) 0.0034
() 1 (d) 2

ATDB.uno
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expansion o and 2a respectively are connected so that
total length becomes 3 L, the average coefficient of linear
expansion of the composition rod equals:

3 3

(a) Ea (b) 50(

(d) None of these

Aan (N
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Abullet ol mass /U gm traveling at 25U nv/s strikes and gets
embedded in ice at 0°C. Assuming that temperature of bullet
does not change, find the amount of ice that melts.

2 3

) —ke b ko
@) 15758 ©) 23 "¢

5 2000
T gy P
©) =g "8 @) —56 &
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mass of ice (%) melts. Both the block of ice and the lake

have a temperature of 0°C. If L represents the heat of fusion,
the minimum distance the ice fell before striking the surface

L
) =

Aann (N
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mateial B is 2000 kg/m?>. It is found that the heat capacity of
8 volumes of 4 1s equal to heat capacity of 12 volumes of 5.

The ratio of specific heats of 4 and B will be

(&) ¥:2 (b) 3:1 () 312 (d) 2:1
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I'hc SpecCilic heal Ol a solid at Iow temperature varies
according to the relation ¢ = k7° where k is a constant
and 7 1s temperature 1n kelvin. The heat required to raise
the temperature of a mass m of such a solid from 77=0 K

tol'=20K1s:
(a) 2 x 10* mk (b) 4 x 10* mk
c) 8 % 10* mk (d) 16 x 10* mk
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temperature of material 1s changing with heat input as shown
in the figure. What does slope DE represent?

‘/.’
(a) Latent heat of liquid |

(b) Latent heat of vapour
(¢) Heat capacity of vapour
(d) Inverse of heat capacity of vapour

O
=
e
<
O
=
-
)
=~

O Heat Input —x

Aan~ AN
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furnace wall 1s shown 1n figure. Assume that the external

temperature 7, and 7, are maintained constant and

I', > T,. If the thickness of the layers x, and x, are the same,
which of the following statements are correct.

ATDB.uno

A an~ (KRN

I Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.


Mobile User


the wires has a length of 1m at 10°C. Now the end P is maintained at l6°C, while the end S is
heated and maintained at 400°C. The system is thermally insulated from its surroundings. If the
thermal conductivity of wire PQ is twice that of the wire RS and the coefficient of linear thermal
expansion of PQ is 1.2 x 10° K, the change in length of the wire PQ is

T 9del R PQ & BR Q &l 37 Uacl d¥ RS & BR R W [T TR Sel 1 g1 10°C &R g
Rl i IS 1m B1 379 36 12 o« ER P 3T B8R & F FA: 10°C q91 400°C WX feer @ <
gl I8 o 9/ 3R ¥ SN g1 9 R PQ &1 ™1 Aahdl R RS &1 tH =Taiehdl § AT

g 91 AR PQ &1 W Sftaad gfg 7ome 1.2 x 10° K ' 8, @@ R PQ & & H Ufad+ &1 HH
T - [JEE-Advance-2016]
(A) 0.78 mm (B) 0.90 mm (C) 1.56 mm (D) 2.34 mm
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of temperature 300 K. Take Stefan-Boltzmann constant 6=5.7 x 10° Wm ™~ K™ and assume that the
energy exchange with the surroundings is only through radiation. The final steady state temperature
of the black body 1s close to :- [JEE-Advance-2014]

U TTehR FHT0reRt Sl 300 K a9 == AC=101 § W@ 741 § | 39 9 TH i GH=R fh0r, foment
diad [ = 912 Wm ™~ €, 3Tfdd € | &% aic@edr 1Hadi o = 5.7 x 10° Wm™> K™ &1 91 oia 78
AT gC o o1t a1 31e weTa faw fafsrwor gru &t €1 w1 €, hfSoreht ot Tl srae § drame e ¥

(A) 330K (B) 660 K (C) 990 K (D) 1550 K
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QUESTION )

Find the quantity of heat required to convert 40 g of ice at —20°C into water at 20°C.

Given L., = 0.336 x 10° J/kg. Specific heat of ice = 2100 J/kg-K, specific heat of water
=4200 J/kg-K.

ATDB.uno
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QUESTION )

An aluminium container of mass 100 gm contains 200 gm of ice at —20°C. Heat is added
to the system at the rate of 100 cal/s. Find the temperature of the system after

4 minutes (specific heat of ice = 0.5 and L = 80 cal/gm, specific heat of
Al=0.5cal/gm/°C)

ATDB.uno
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QUESTION )

The temperature of 100 gm of water is to be raised from 24°C to 90°C by adding steam
to it. Calculate the mass of the steam required for this purpose.

ATDB.uno
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QUESTION )

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

it 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; o R I C
(ii) The specific latent heat of the melting process, and 100 A B/\

(iii) The specific heat of the substAE*- 1DthU1|d]s@1te

- e
1000 2000 2600
Q — (in Calories)

_ Asacn £YXNND Vo (2 AN DNAN AN Vo1 2N 70N A1 11171
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QUESTION )

A block of mass 2.5 kg is heated to temperature of 500°C and placed on a large ice
block. What is the maximum amount of ice that can melt (approx.). Specific heat for the
body = 0.1 Cal/gm°C.

@ 15 ATDB.uno

Aara~ (D


Mobile User


I ATDB.uno

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

DDDDDDDD

QUESTION )

10 gm of ice at 0°C is kept in a calorimeter of water equivalent 10 gm. How much heat

should be supplied to the apparatus to evaporate the water thus formed?
(Neglect loss of heat).

@ 70 ATDB.uno

I Aa~n (M

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.


Mobile User


I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. . DO NOT SHARE OR REDISTRIBUTE. L ATDBPDRZ

QUESTION )

A continuous flow water heater (geyser) has an electrical power rating = 2 kW and
efficiency of conversion of electrical power into heat = 80%. If water is flowing through
the device at the rate of 100 cc/sec, and the inlet temperature is 10°C, the outlet
temperature will be.
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QUESTION )

A solid material is supplied with heat at a constant rate. The temperature of material is
changing with heat inpur as shown in the figure. What does slop DE represents?

@ Latent heat of liquid '
@ Latent heat of vapour AT D B uno I
@ Heat capacity of vapour ;i
- =
=

o

Inverse of heat capacity of vapour

Heat Input —»
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QUESTION )

A block of ice with mass m falls into a lake. After impact a mass of ice m/5 melts.
Both the block of ice and the lake have a temperature of 0°C. If L represents the heat of
fusion, the minimum distance the ice fell before striking the surface is.
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QUESTION )

The specific heat of a metal at low temperatures varies according to S = aT? where ais a

constant at T is the absolute temperature. The heat energy needed to raise unit mass of
the metal from T=1Kto T =2 K is-
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QUESTION )

The graph shown in the figure represent change in the temperature of 5 kg of a
substance as it absorbs heat at a constant rate of 42 k] min~!. The latent heat of

vaporazation of the substance is:

() 6301ke! -
200 4
ATDB.uno 1 v
@) 1261kg 1 150 1
& 125 "7 A/H
@ ssnkg : A
507—/
25
@ 12.6 kK] kg1 0 5 1015202530354045 50

Time (min) ——»
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QUESTION )

The density of a material A is 1500 kg/m3 and that of another material B is
2000 kg/m3. It is found that the heat capacity of 8 volumes of A is equal to heat
capacity of 12 volumes of B. The ratio of specific heats of A and B will be.
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QUESTION )

M grams of steam at 100°C is mixed with 200 g of ice at its melting point in a thermally
insulated container. If it produces liquid water at 40°C [heat of vaporization of water is
540 cal/g and heat of fusion of ice is 80 cal/g], the value of M is : [JEE Mains 2020]

ATDB.uno

Aaan CANN

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.


Mobile User


ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.

I%

DDDDDDDD

QUESTION )

A calorimeter of water equivalent 20 g contains 180 g of water at 25°C ‘m’ grams of
steam at 100°C is mixed in it till the temperature of the mixture is 31°C. The value of ‘m’
is close to (Latent heat of water = 540 cal g1, specific heat of water =1 cal g °C1)

[JEE Mains 2020]
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QUESTION )

The specific heat of water = 4200 ] kg-! K- and the latent heat of ice = 3.4 x 10°] kg1.
100 grams of ice at 0°C is placed in 200 g of water at 25°C. The amount of ice that will
melt as the temperature of water reaches 0°C is close to (in grams): [JEE Mains 2020]
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QUESTION )

A bullet of mass 5g, travelling with a speed of 210 m/s, strikes a fixed wooden target.
One half of its kinetic energy is converted into heat in the bullet while the other half is
converted into heat in the wood. The rise of temperature of the bullet if the specific
heat of it material is 0.030 cal/(g—°C) (1 cal = 4.2 x 107 ergs) close to:  [JEE Mains 2020]

53,37 ATDB.uno

87.5 °C
119.2 °C

38.4 °C
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QUESTION )

A block of ice of mass 120 g. At temperature 0°C put in 300 gm of water at 25°C. The xg
of ice melts as the temperature of the water reaches 0°C. The value of x is. [Use: Specific
heat capacity of water = 4200 Jkg-'K-1, latent heat of ice = 3.5 x 10° Jkg1]

[JEE Mains 2022]
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QUESTION )

A 100 g of iron nail is hit by a 1.5 kg hammer striking at a velocity of 60 ms—1. What will
be the rise in the temperature of the nail if one fourth of energy of the hammer goes
into heating the nail? [Specific heat capacity of iron = 0.42 Jg-1°C-1]

() 675
(@) 1600°C
@) 1607°c
@) 675
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[JEE Mains 2022]
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QUESTION )

A steam engine intakes 50g of steam at 100°C per minute and cools it down to 20°C.
If latent heat of vaporization of steam is 540 cal g-1, then the heat rejected by the steam
engine per minute is x 103cal. [JEE Mains 2022]
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QUESTION )

A copper block of mass 5.0 kg is heated to a temperature of 500°C and is placed on a
large ice block. What is the maximum amount of ice that can melt?
[Specific heat of copper: 0.39 Jg-1°C-! and latent heat of fusion of water: 335 ] g 1]

[JEE Mains 2022]
@ 155 ATDB.uno
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QUESTION )

A lead bullet penertrates into a solid object and melts. Assuming that 40% of its Kinetic
energy is used to heat it, the initial speed of bullet is:

(Given, initial temperature of the bullet = 127°C, Melting point of the bullet = 327°C,
latent heat of fusion of lead = 2.5 x 104] kg1, Specific heat capacity of lead = 125] /kg K)

[JEE Mains 2022]
125 ms! ATDB.uno

500 ms!

250 ms1

2e® e

600 ms1
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QUESTION )

100 g of water is heated from 30°C to 50°C Ignoring the slight expansion of the water,
the change in its internal energy is (specific heat of water is 4184 ] /kg/K): [AIEEE 2011]
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QUESTION )

A copper ball of mass 100 gm is at a temperature T. It is dropped in a copper
calorimeter of mass 100 gm, filled with 170 gm of water at room temperature.
Subsequently, the temperature of the system is found to be 75°C, T is given by:
(Given: room temperature = 30°C, specific heat of copper = 0.1 cal/gm°C)

[JEE Main 2017]
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QUESTION )

2 litre water at 27°C is heated by a 1 kW heater in an open container. On an average
heat is lost to surroundings at the rate 160 J/s. The time required for the temperature

to reach 77°C is. [JEE 2005 (Scr)]
@ 8 min 20 sec
ATDB.uno
@ 10 min
@ 7 min
@ 14 min
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QUESTION )
1 calorie is the heat required to increased the temperature of 1 gm of water by 1°C
from [JEE 2005 (Scr)]

@ 13.5°Cto 14.5°C at 76 mm of Hg

@ 145°Cto 15.5°Cat 760 mmATFOB UNO

@ 0°Cto1°Cat760 mm of Hg

3°Cto4 °Cto 760 mm of Hg
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QUESTION )

In an insulated vessel, 0.05 kg steam at 372 K and 0.45 kg of ice at 253 K are mixed.
Then, find the final temperature of the mixture.

Given, Ly, = 80 cal/g = 336 ]/8, L aporizaton = 040 cal/g = 2268 J/g, 5. = 2100 J/kg
K=0.5cal/gKand S, .. =4200]/kg K=1cal/gK [JEE 2006]
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:
QUESTION )

A piece of ice (heat capacity = 2100 ] kg=1°C-! and latent heat = 3.36 x 10° ] kg~1) of
mass m grams is at —5°C at atmospheric pressure. It is given 420 | of heat so that the ice
starts melting. Finally when the ice-water mixture is in equilibrium, it is found that

1 gm of ice has melted. Assuming there is no other heat exchange in the process, the
value of m is. [JEE 2010]
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If a point P on the rod is maintained at 400°C, then it is found that equal amounts of water and ice
evaporate and melt per unit time. The latent heat of evaporation of water is 540 cal/g and latent heat
of melting of ice 1s 80 cal/g. If the point P is at a distance of Ax from the ice end A, find the value of
L[ Neglect any heat loss to the surrounding] [JEE 2009]
10x SIS et 9ifeas 88 AB 7 T fA 1A, 0°C @9 14 T6 1 a2 &1 f9u B, 100 °C a1 aret ar=t
H 21 39fs 38 W fag P 1 400 °C W @1 1Al & dl 92 9 i @ fof 9fd wehier w9 4§ T qon 9
%1 THF 9T SI69d STt € TG TTeTdt € | YT o SS9 1 T 5541 540 cal/g 991 9% o TTe 1 T 5T
80 cal/g €1 AfE fag P 9% arel f A | Ax T W T A &1 HH A1 ifere | (IREwr & FRo1 fFd gaR
1 A1 B 1 F79F A 1)
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The maximum intensity in the emission spectrum of A 1s at 500 nm and in that of B is at 1500 nm.
Considering then to be black bodies, what will be the ratio of the rate of total energy radiated by A to

that of B? [JEE 2010]
2 TR favg A (5591 6 cm) &1 B (471 1€ cin) Z58RT: T €T, QI9HMA TR | 37 S T

&1 Afasag digar A & faT 500 nm R a= B & faT 1500 nm R 71 27 favEi =1 FHfors amd e A
ag1 B | Tl el S a1 3791 41 81T 2
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1s at —=5°C at atmospheric pressure. It is given 420 J of heat so that the ice starts melting. Finally when
the ice—water mixture is in equilibrium, it is found that 1 gm of ice has melted. Assuming there is no
other heat exchange in the process, the value of m is [JEE 2010]

m TTH SAHE FT 9% FH THel a9 FeM- 2100 ] bg!' ~C! a91 Td F1 = 3.36 x 10° J kg™)
AHUESHE ST W-5°C @11 39420 ] o1 <1 it & a8 = foser & 31 5wt €1 310 3 59
% -1 1 T g0 e | €, 7@ 9% 9 S € fh 1 am A foee gt €1 9 9 ge i 9 vt
3 Rl 377 SoH1 1 3TETH YEH &l g3 &, m =1 41 (U9 H) B :- [JEE 2010]
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cross—sectional area is 4.9 x 10~ m”. If the mass is pulled a little in the vertically downward direction

and released, it performs simple harmonic motion of angular frequency 140 rad s'. If the Young’s
modulus of the material of the wire is n x 10° Nm™2, the value of n is [IIT-JEE 2010]

0.1 kg 1 U THHE 04 S AT] 313 & A0 4 Tehl €1 39 aR 1 d=E m T 395 9%
ufese &1 &% 4.9 x 107 m? ¥ 1 af 30 goamE &1 9igt 91 SwaisR 9 &1 3R it 2181 914 of 98
140 rad s =0 mﬁaﬁwmnﬁfm%wﬁ:m%wéwmwmﬂmmn x 10°

2 21 91 n &1 919 1 207 2 -
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thermal conductivities (given in terms of a constant K) and s1zes

(given in terms of length, L) as shown in the figure. All slabsare .
" 5 : P~ % . é K ( 4K 6K
of same width. Heat *Q" flows only from left toright through the ——
. vy —_— s
blocks. Then in steady state [JEE 2011] it D 5K

(A) heat flow through A and E slabs are same
(BTt flow through slab E is maximum

(C) temperature difference acr:s: slib 17 1s s nalles:

(D) heat flow through C= heat flow through B + Heat flow through D

AT AT AAASIAA (K & 93 H) 991 3e-3e A0 (LF 955 H) $ A B, C. DA E
A4l (slabs) 1 o § 914 T3 HAFER SS1 T4 & | 6 6l 1 98k 99H © | S5 'Q' &1 AeH fH%
AHE =1 faen § 3 99 gr=m== §

heat 0 1L SL 6L
— A B K E
IL
— — s
3L
D 35K
41

(A) A 9 E @& 8§ | Iifcia Se91 9 ¢ |

(B) AfFaa s I =9 EH 9 2|

(C) =aH T~ E Ta & ol & a4 & |

(D) C § 8 391 91e4 = B § 9 391 914 +D 8 ¥ 3591 9164
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free end. The wire is cooled down from 40° to 30° C to regain its original length ‘L’. The coefficient

of linear thermal expansion of the steel is 107°/°C, Young’s modulus of steel is 10'' N/m? and radius
of the wire 1s I mm. Assume that L>> diameter of the wire. Then the value of ‘m’ in kg 1s nearly

‘L’ T i LraA-ar, Sl 40°C ATHF T €, 3760 T ©2h 7. 30 Had fa W ZT9H 'm' G fahan
STl B 1 376 AR i 381 Hleh 391 dI9HME 40° § 30° C @M W 39! o3 R | ‘L & St 81 2
F1 ATHI-FAR [0  10-5/°C €, FFE-Aread 10! N/m? & a1 aR &1 51 | mm 81 94 f L>> ar &
19 'm' F1 kg H TH AT 7 [JEE 2011]
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1deal black surfaces and have very high thermal conductivity. The first and third plates are maintained
at temperatures 2T and 3T respectively. The temperature of the middle (i.e. second) plate under
steady state condition 1s [JEE 2012]
o =g TSt @2, S e SvTer ¥, FOeR o Ush gER o T TSl T § | S9! STeyi-Fe Hag 9
TR AR o1 ATcTehdl 980 H e ¢ L Wea R TR FI &l HEY: 2T 9 3T a99E W W@ Al €1
TS el § &9 i (3197q gE) @2 F1 999 7 _
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CONITZUration 11 as SNOWI 11 e 11Zure. Une O Ul DIOCKS Nas thelial CONQUCUIVILY K and the OUIer ZK.
The temperature difference between the ends along the x-axis is the same in both the configurations.
It takes 9s to transport a certain amount of heat from the hot end to the cold end in the configuration
[. The time to transport the same amount of heat in the configuration IT is :- [JEE-Advance-2013]

31 HEY TG 2 &l g9 fasran 2 fa=mdi 1 3R 11 5 saftad @ m0 €1 72 & 5
AreAFd k 9 2k B1 S fa=rEi § x-3181 & 21 96 W aT9EE 1 3 99 B | faE 1 H, I e U
= o a8 4 32 31 & AT § 9s ot © ) fa=ra 11 H, 59 9 F S & SAhmE &
fae g ¥ -

Configuration Il

Configuration |
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horizontal thin copper wire of le1.1:gth L and radiu; R. When the arrangement 1s stretched by applying
forces at two ends, the ratio of the elongation in the thin wire to that in the thick wire 1s :-

T 2L &= 9 2R e & 9r &fas IR % & T # L vpas 3 R e 9 & gae Afas aR |
afesn & g1 SISl 141 © | 39 SFaEd1 & Sl 190 9L o T a1 SiTdl ¢ | 9aet o Jie aril § o Ea)
3rura e - [JEE-Advance-2013]
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of temperature 300 K. Take Stefan-Boltzmann constant 6=5.7 x 10° Wm~ K™ and assume that the
energy exchange with the surroundings is only through radiation. The final steady state temperature
of the black body is close to :- [JEE-Advance-2014]

Teh TR FH 60T il 300 K TWdM and ac =0 T 1@ 3 ¢ | 39 W YT i Ga=R for, foeat
gt [ = 912 Wm2 €, 2T9fad § | RIeA dieesmH f9d% o = 5.7 x 10 Wm? K~ &1 UF Ja 78
AHd gU o et 1 31e yer faw fafswo gra € 21 w1 7, Hitoreht o1 Tt s1agn | arqsE e 2
A) 330 K B) 660 K C) 990 K D) 1550 K
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A,
emits 10" times the power emitted from B. The ratio [/_‘] of their wavelengths A, and A at whicl

"B
the peaks occur 1n their respective radiation curves 1s.

S TR a1 A 991 B g afo s (23 = afet) faiFow 3cafsta fean s @ €1 A &1 5= B =1 =
&1 400 A1 991 A 9 36fSd Fi B | Icafsia F= 1 10° A1 €| 3FH1 37 a0meedi o, R A, 55

e }'.‘\ \
R I fafetor ok I=9a9 B, & 37U [/—] FTHAE T [JEE-Advance-2015]
g
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y-axis and stress on the x-axis as shown in the figure. Then the correct statement(s) is (are):-
[JEE-Advance-2015]

Stram

v

Stress

(A) P has more tensile strength than Q

(B) P is more ductile than Q

(C) P 1s more brittle than Q

(D) The Young's modulus of P 1s more than that of Q

14l P 991 Q & Wiaaa-fa®fd (stress-stra n) WE T3] 301 Wil § y-378 W faspiq 941 x-a15 7

yiqae vial 2| 99 9el 949 8 (T) [JEE-Advance-2015]

N

P
Q

Stram

>
-

Stress

(A) P &1 d-9M (tensile strength) Q & 1fas 7|

(B) we1d P 914 Q # #1fers 4 (ductile) ¥

(C) ward P we1d Q | #1fsras Wi (brittle) ¥ |

(D) 9219 P 31 7 YeATEdl T 9e1d Q A YeARYal U H S 7
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external device that generates constantly 3 kW of heat (thermal load). The temperature of water fed
into the device cannot exceed 30°C and the entire stored 120 litres of water is initially cooled to 10°C.
The entire system is thermally insulated. The minimum value of P (in watts) for which the device can
be operated for 3 hoursis : [JEE-Advance-2016]
120 12X 91 Sl 9] 1 T Hel 9919 &1 P watts | IHT i 31 F Tl © | TF 98 IREE00 |
(S =g o3 8 29 T §) Few & U § U 9l 99 F1 31 iR oA 2 S 269 3 kW e
39 FAA1 © | FF i = T g 1 aEE 30°C § e 761 8 9ol Ud g4 120 e e gREe |
10°C s 321 fohea 7 &1 g1 Fahma Aol ® 1 39 99 &1 9 92 9% 96 T & foe &9 | 79t
sifed P (watts H) &1 5%3d & 2

Cooler Device

(Specific heat of water is 4.2 kJ kg™' K™' and the density of water is 1000 kg m™)
(a1 faferse 3o = 4.2 kI kg! K- 3R 9 =81 99 = 1000 kg m™)
(A) 1600 (B) 2067 (C) 2533 (D) 3933
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radiated (P) by the metal. The sensor has a scale that displays log (P/P, ), where P is a constant. When
the metal surface is at a temperature of 487 °C, the sensor shows a value 1. Assume that the emissivity
of the metallic surface remains constant. What 1s the value displayed by the sensor when the temperature
of the metal surface is raised to 2767 °C ? [JEE-Advance-2016]
U H1q 1 921§ TRE F g TA a6 wRa (1°) a1 a1g $ S0 @ g UF G985 (sensor) W IS -

| HagF F1 T4 log, (P/P,) 1 UG &, F8] P, U feerias ¥ 1 7@ o7 1 9199 487°C &l HagH 1
TS 1 ¥ AF A T o1g 1 Tag i Scasiehdl (X847 €| 91 S Tdg 1 a9EH 2767°C 76 9@ W
HAgH 1 U3 31 20T 2
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wires has alength of Im at 10°C. Now the end P is maintained at 10°C, while the end S is heated and
maintained at 400°C. The system is thermally insulated from its surroundings. If the thermal conductivity
of wire PQ is twice that of the wire RS and the coefficient of linear thermal expansion of PQ 1s 1.2 x
10K, the change in length of the wire PQ is
T% Yael aR PQ & BR Q ! 37 Udel R RS & BR R T (kT T ST 71 81 10°C W Sl ari i
EE Im B @ AHEE S FLALTER S b1 FAT: 1)° 2 d4M 400°C TR oo wan i 21 7 fam
I 3R | FHAH T 3 R PQ T T AeThdl dX RS FT S dAreishdl ¥ AT § a91 aR PQ &
W Fftaa gfg 7o 1.2 x 10° K %, 7@ dR PQ 1 &g | Ufiad= &1 4H € :-
[JEE-Advance-2016]
(A)0.78 mm (B) 0.90 mm (C) 1.56 mm (D) 2.34 mm
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the surrounding room temperature T . Take the room temperature tobe T =300 K. For T =300 K,
the value of oT, =460 Wm™ (where o is the Stefan-Boltzmann constant). Which of the following

options is/are correct ? [JEE-Advance-2017]
(A) The amount of energy radiated by the body in 1 second is close to 60 Joules

(B) If the surrounding temperat.re is aucer by a small amount AT << T . then to maintain the same

body temperature the same (living) numan being needs 10 radiate AW = 46T, AT, more energy

per unit time
Mducing the exposed surface area of the body (e.g. by curling up) allows humans to maintain the
same body temperature while reducing the energy lost by radiation

(D) If the body temperature rises significantly then the peak in the spectrum of electromagnetic radiation
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baths kept at temperatures T, = 300 K and T, = 100 K, as shown in the figure. The radius of the
bigger cylinder 1s twice that of the smaller one and the thermal conductivities of the materials of the
smaller and the larger cylinders are K and K, respectively, If the temperature at the junction of the
two cylinders in the steady state 1s 200 K, then K /K, = :
UM @arE 9= A - Hosil arel g1 gerdn 9@ (cylindrical conductors) i#d # (in
series) &1 9T (heat baths) & &9 4 52 MU &, 5/ T o3 9 gt =01 81 39 w9 et <1 arwe
T, =300K 3R T, = 100 K & o€ =1ereh =1 51 912 =rerh 1 5o &1 <7t 2 | 312 =3refsh 1 3o
=rershdl (thermal conductivity) K, 3R @12 =reis 1 S drershal K, 1 Ffe ¥4t 378391 (steady
state) #, Il @ HIY (junction) T AHMA 200 K &, 74 K /K, F1 H14 2 |
[JEE-Advance-2018]

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



Mobile User


ATDB£nv ‘ ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE.
r

and, length /3 mand | m, respectively. Their other ends are hixed on a cetling as shown 1n figure.
The angles subtended by copper and steel wires with ceiling are 307 and 60°, respectively. If elongation
Al ¢

in copper wire 1s (A/.) and elongation in steel wire is (A7), then the ratio Al 1S .
’ S

[Young's modulus for copper and steel are 1 x 10" N/m*and 2 x 10" N/m? respectively]
% 100 N 97 916 T[2a &l did 3R =id & aril, 591 31089 F12 &% (cross sectional area)
THAHHE 41 (.5 cm? € 3R &= FH90: 3 m 991 | m B, §R S0 Sl B 1 99 F gHL 81 30 W
AR 912 U | 91 3R =he 5 G woans T d 30° 317 60° I FHI0 §4 € | Afe a1 F aR J o
AL
Alg
[dT= 23R =216 =1 27 0% (Young's modulus) F89: 1 x 10" N/m? 41 2 x 10! N/m? 2]
[JEE-Advance-2019]

gfG (Ar,) T Hre &% a1 § 7 9ig (A7) T = ]

Steel wire

AW 2 Nink N
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T,.= Tension in copper wire TN R T,
in X direction 60" 30°

a0 — T ~nak© O SeeteRERERS SRR Prevereemnarnanns X
T(‘u)ﬁ() = T\‘L()s()() T.cos60° T c0s30°

100

va |
2 < — R~
T > Tg >

3Te =T - (i)
in y direction
T s5in30° + T_sin60° = 100
T T3
—

2 2
Solving equation (1) & (11)
T.=50N
T, = 503N
We know
__FL

AY
AL _ TcLe . AgYg
AL AcYe TgLg

On solving above equation

=100 .... (i1)

AL
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After pouring another 80 gm of the liquid the equilibrium temperature is found to be 50°C. The ratio
of the Latent heat of the liquid to its specific heat will be o &
[Neglect the heat exchange with surrounding] [JEE-Advance-2019]

& 30°C & 3d i Tk SSAMEMT (caloripeter), fS9a aaq™ 110°C, § iR-+R Sren S €1 59 &
Fag91% (boiling temperature) s0'C 1 7 1R 77 fiF 5 51 98ell 5 gm U &9 § S1foqd &1 S 2 |
3T 918 59 &t 80 gm 3R AT ST W AATEw 1 a9 50°C & Sl € | 59 &1 T« (latent) 3R
faferse (specific) o137 1 219rd °C B [JEE-A dvance-2019]
[ATATER0T & 919 3591 TG0 i SUUT AH]
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X = SpecClIIC heat oI calorimeler

s = specifc heat of liquid

L =latent heat of liquid

First 5 g of liquid at 30° is poured to calorimter at 110°C
.mXXX(110-80)=5xsx(80x30)+5L

=>mxx30=250s+5L ... (1)

Now, 80 g of liquid at 307 1s poured into calorimeter at 80°C, the equilibrium temperature reaches to

N

Som XX X (80 —-30)=80xs x(50-30)

=>mxxX 30= 10008 ... (1)

From (1) & (11)
250s+S5SL=1600s=5L=1350s
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bulb 1:’ observed from a dislanse of 100 m. Assupme the pupil of the eyes of the observer tgbe circuclar

with radius 3 mm. Then

(Take Stefan-Boltzmann constant = 5.67 x 10®* Wm™ K=, Wien's displacement constant = 2.90 x

10~ m-K, Planck's constant = 6.63 x 10~* Js, speed of light in vacuum= 3.00 x 10* ms™')-

(A) power radiated by the filament is in the range 642 W to 645 W [JEE-Advance-2020]

(B) radiated power entering into one eye of the observer isin therange 3.15x 10*W1t03.25x 10°W

(C) the wavelength corresponding to the maximum intensity of light is 1160 nm

(D) taking the average wavelength of emitted radiation to be 1740 nm, the total number of photons
entering per second into one eye of the observer is in the range 2.75 x 10'' to 2.85 x 10"

Teh YohT¥l cd o Rl 1 Jeid &9ha 64 mm? B | fRem= 1 o1 & €9 § 7 51 gehdl 2, T

Y T WA @A 2500 K T 3% f1g T & 9m 7 f farn safsia #2 w1 €1 ufa 3 g aea i

100 m &1 0 T Afeqa fovan sran €1 91 Yegek & @i i qae 3 mm =0 & @19 ga@R g1 @

(FHA ateesmH i = 5.67 x 10° Wm2K, &4 &1 fazaras f3des = 2.90 x 107 m-K, @&

e = 6.63 x 103 Js, faid § wepre1 =l =11 3.00 x 108 ms' &fif$i¥1)  [JEE-Advance-2020]

(A) fremi=e gru faferfa wife 1 9@ 642 W 8 645 W 1

(B) Y& & Uah A & TG YU FHTA areft fafenfia oifer &1 908 3.15 x 10 W H3.25 x 10° W T

(C) W1l &1 3Afeshad diardl & §7Td aieed 1160 nm |

(D) 3cafsia fafertor &t 3ia amesd 1 1740 nm &d TC, U&7 & T 73 & 37ed 9fd g ga =
AT Wil 1 |a 9&A1 2.75 x 10" ¥ 2.85 x 10" G &I T09 | B
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Point source d = 100 m
R =3mm

(A) P = cAeT?
=5.67x10°x64 x 10° x 1 x (2500)* (e = 1 black body)
=141.75 w

Option (A) 1s wrong

(B) Power reaching to the eye

g Sinstan T gagel gbrmiBelaiR® a4

P 3
B 4nd’ X(HR;)

_ 141.75

~ 4mx(100)*
=3.189375 x 10°'W
Option (B) is correct
(C)r_T=b
A_x2500=29x 107

xtx(3x107)

= Ai_=1.16x10"° =1160 nm
Option (C) is correct

hc
(D) Power received by one eye of observer = ()—) X N

I:J = Number of photons entering into eye per second
= 3.189375 x 10~

6.63x10 " x3x10°

p X
1740x107° L)

— N =2.79 x 10"
Option (D) i1s correct
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700Wm™ and it is absorbed by the water over an effective area of 0.05 m?. Assuming that the heat
loss from the water to the surroundings i1s governed by Newton's law of cooling, the difference
(in °C) in the temperature of water and the surroundings after a long time will be
(Ignore effect of the container, and take constant for Newton's law of cooling = 0.001 s, Heat

capacity of water = 4200 J kg' K™)

TS U H | kg el 971 g3 €, 30 g & gh1 § T S €, s o et uftewr st qern | T @ S
1 gd & UHWT B RO U HI 72 9 @R v 9 gAE I g 3ia et 700 Wm2 € 99n 39 0.05
m? & YHTET &% 9 ST g1 aeiiod fwan siran g 1| 961 fo6 57 9 ufEast i AR o afa <A &
Sitder & fam gra g=nfera 2idl €, o 999 & 918 Sial a1 9fEer & a4 § 3=t (°C H)
B | (TS % YU ] A0 " d91 =J2A & vided & a9 & fau fad® = 0.001 s &, 51 &+
SO 91l = 4200 J kg! K1) [JEE-Advance-2020]

A LaN “'vl“cv v‘lvlcj ..I\.—l RALAAN LERAX ~ lJ\.—l RALIAL MAA WAL AWML YT WA WALEN LA waaw ;)ullll'_lll
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dt
d AT
—Qzec("ﬂ,+AT) ~-T)=0oT)||1+—| -1
Adt 0

= eorj;[1+4£] 1}

0

dQ 3
— =gel; -4AT (i
Adt ‘ )

Now from equ. (i)

ms((ii—T =oeT(T' -T))
{

dT _ GeA T ]
dt

4
A, |(. AT
_ &Tgx[n—) =
|

- ms 0
dT A
S TR AT
dt ms
4c6eAT’
ﬂ = eAT 2 [K = - ]
dt ms

; K
= 4oeAT, =X(ms)
from equ. (1)
09 ecT, -4AT

Adt
700 = (K/A) (ms) AT

700x5x10~ 50 25
.'. AT: 3 — e —
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@ of the Ob_]e(,l becomes 100K att=t and 50 K att=t lJAgsume the ObJeJ(.l and the container loti)e ideal
black bodies. The heat capacity of the object does not depend on temperature. The ratio (t,/t )i1s___.
e BISI 9% &l T Haifad (evachated) T2 THael el & &g 9 @ 71§ | /H, Tel 361 args = 0 K ®
FIHd (maintained) 81 F9 t =0 T T4 76 ATEF 200 1 8) o 1 A99H = t, 100 K 791 ¢ =
t, W50 K &1 1 € | =&] 91 el <l 37&¥1 FHo0rh (ideal black-body) HH | g =1 ST €1l (heat
capacity) AI9HM R 79 & Tl €1 S (t/t) FHE B0 [JEE-Advance-2021]
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100 dT jkd[

200

100

kt

Z 3 b

200

l(L_ j k[l
31100°  200°

1 1 1
_[ 3 - 3 j — klﬁ
350" 200 i

t, _( 200° - 50° ]100‘

t, 200 -100° ) 50°
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