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Q 1. Hot water cools from 60°C to 50°C in the first 10 minutes and to 42°C in the next 10
minutes. The temperature of the surrounding is
(@ 5°C (b) 10 °C
(c)15°C (d) 20°C

Q2. A body cools down from 45°C to 40°C in 5 minutes and te 35°C in next 8 minutes.
Find the temperature of the surrounding (nearly)
(@) 30 °C (b) 30 °C
(c)58°C (d) 50 °C

Q3. A body cools from 80 °C to50 °C'in-5 minutes. Calculate the time it'takes-to cool
from 60 °C to 30 °C. The temperature of the surroundingsis20°C\2
(@) 5 min (b) 10 min
(c) 15 min (d) 20 min

Q4. A bucket full of hot water is kept in a'room and-it.cools from 75°C to 70°C in Ty
minutes, from70°C to 65°C in T, minutes,and from 65°C to 60°C in T3 minutes. Then
@)T{ =T, =T, (b)T; <T, <Ts
©) T, >T, >T; @ T, <T,>T;

Q5. A body with-an initiaktemperature 6; is allowed to cool in a surrounding which is at a
constant temperature of 8, (68, < 8,). Assume that Newton's law of cooling is obeyed.
The temperature.of the body after time t is best expressed by, Let k=constant.
(@) (6, ~6;) e™™ (b) (6, — 6y) In(kt)
(c) 6o + (6, — 6p) e (d) 6, e7 — 8,

Q6. A block of steel is heated at 100°C is left in room to cool. Which of the curves shown
in figure best represents the correct cooling behavior?
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Q7. A body takes 10 minutes to cool from 60°C to 50°C. The temperature of surroundings
is constant at 25°C. Then, the temperature of the body after next 10 minutes will be
approximately
(a) 43°C (b) 47°C
(c) 40°C (d) 45°C

Q8. The solar constant for the earth is about 1.8 J/m?-s. What is the solar constant for a
black body situated on a planet which is situated at a distance of 0.3 times the distance
of the earth from the sun?

(@) 9 J/m?2-s (b) 12 J/m?-s
(c) 15 ] /m?2-s (d) 20 J/m?-s

Q9. If wavelengths of maximum intensity of radiations emitted by, the sun'and the moon

are 0.5 X 107%m and 10~*m respectively, the ratio of their temperatures is
1 1

@) (b) 555

(c) 100 (d) 200

Q 10. The wavelength of maximum energy «eleased during jan"atomic explosion was
2.93 x 107 1%n. Given that Wein's-constantis 2.93 x 1073 m-K, the maximum
temperature attained must be ofthe order of
(a) 107K () 107K
(c) 10~ 13K (d) 5.86 x 108K

Q 11. A blackbedy at\atemperature of 1640 K hasithe wavelength corresponding to
maximum emissien equal to 1.75 um/ Assuming-the moon to be a perfectly black
boedy, the.temperature of the moon;if the-wavelength corresponding to maximum
emission, is 14.35 um is
(8)"100K (b) 150K
(c)-200K (d) 250K

Answer Key
Ql b Q.2 a Q3 Db Q4 Db Q5 ¢
Q.6 a Q.7 a Q8 d Q9 d Q.10 b
Q.llc
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Written Solution

DPP-4 Heat Transfer: newton’s law of cooling, Cooling curve, Solar

constant, Intensity of sunlight, Emissive power, Spectral emissive power, Black body
spectrum
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Solution: 4
according to Newton's Law of cooling:
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Solution: 5

From Newton's Law of cooling @
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From Newton's Law of cooling @
O, = O T LG »-'—(573) \ @
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