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From Wien'’s displacement law
A T=constant
= AuTi = AT

Or % = % (i)

Here, A,,; = 510 nm, A,, = 350 nm

So, on putting these values in Eq. (i)
%:% = ;—::i—i=0.69
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P Xt =mcAf
_mcAf 4200 mA8 _ 4200 X m X Ag
P P Vi

{ Cwater = 4200]/kg X oc}
4200 x 1 x (100 — 20)

220 X 4 = 381 sec = 6.3 min
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Solids, liquids and gases all expand on being heated, as a result density (= mass/volume)

decreases
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Heat capacity/volume = ¢ X % =cXp
cip1 _ 35

=-X-=1:2
C2p1 5

Desired ratio =

(b)
0,-6
Heat current, %: M

_ 100Xx100x10~*(100—0)
B 1
N %= 100J/5=6 x 103 J/min
(d)
Heat released to convert x g of steam at 100°C to water at 100°C is x X 540 cals.
If y g of ice is converted from 0°C to water at 100°C it requires heat y X 80 + y X 1 X
100 = 180y

(o)}

5 x X 540 = 180y or2 =222 =2
x 180 1
(9
AQ _ KAAB . A6
yiniayvale Thermal gradient o
(AQ/At) 10

=————=—2=25°%

KA 04 /em
(b)
In M.K.S. system unit of g is %

m=XsxXK
107er er

=>1 J = 9 —103— "9

m?2xsxK* 10%cm? X s x K* cm? X s X K*

(b)
From Newton’s law of cooling when a hot body is cooled in air, the rate of loss of
heat by the body is proportional to the temperature difference between the body
and its surroundings.
Given, 0, = 60°C, 6, =50°C, 6 = 25°C
Rate of loss of heat=K
(Mean temp.-Atmosphere temp.)
Where K is coefficient of thermal conductivity

91:(32 K (91;—92 _ 9)

60—-50 60+50
- K(
10 2

1
= K=—
30

Also putting the value of K, we have
50-65 i(so+e3 _ 25)

10 30\ 2
= 05 = 42.85°C

()

The temperature at which a black body ceases to radiate energy is 0 K.

— 25)
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16 (c)
Thermoelectric thermometer is used for finding rapidly varying temperature

17 (c)
Heat current, H = % — KA(B:-62)

d
_ 0.0122323_02 09 _ 1251

18 (a)

Natural convection arises due to difference of density at two places and is a consequence of

gravity
19 (d)

At boiling point, vapour pressure becomes equal to the external pressure
20 (a)

Newton’s law of cooling states that the rate of cooling of a body is directly
proportional to temperature difference between the body and the surroundings,
provided the temperature difference is small, (less than 10°C), and Newton’s law of
cooling is given by

dT
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