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Equating the slope between three points.
Loss in KE = Gain in heat energy

1
5 mv? = [m(30) + m(0.11)(1535°C — (-100°C)]4 184
= U2=1.76x10°% or U~1.32 km/s
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or, rg=2r, as rg>r,, ——=—
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Let the final temperature be T, then 220(T —20) =440(92 - T)
or, T—-20=184-2T
3T =204, T =68°C

Kcal

250
Amount of heat supplied to the water per second by the heating coil = Q_ =250J = 1186

The volume of liquid flowing out per second = 8cm® =8x10m3

Mass of this liquid =(0.85)x 1000 x 8 x 106 kg

250
AT=15C = ——=ms AT =0.85x8x10 3 xsx15 = s = 0.6 kcal/kg K

In 40 min. temperature of water has come down by 40°C.

mSAT 0.60x4200 x40
Therefore rate P = = =42W
t 40 x60

Sample of ice has been receiving heat at constant rate P from water. Its temperature has increased
by 30°C in time 60 min.
mys;AT; (60 x60s) % (42W)

Therefore —+—1 =60 min. = m= =2.4kg
P (2100J / kg) - (30°C)

Thermal equilibrium reaches after 60 min. Ice conversion takes place for 20 min. During this time
water at 0°C continues to given heat at rate P.
_ 42x20x60

m><Lf=P><(20><608) = m 5
3.3x10

=0.15kg
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99. A-R; B-P; C-S; D-Q
If Q is the heat required to convert 100g of water at 20°C to 100°C
Then @Q =msA6 =100(1)(100 —20) or Q = 8000 cal

If m, = mass of steam that converts into water to liberate this much amount of heat,

Q 8000
=2 = -148gms
L, 540

Mo
Since, it is less than m = 20g, the temperature of mixture is 100°C
Mass of steam in mixture = (20 — 14.8) = 5.2 gms
Mass of water in mixture = (100 + 14.8) = 114.8 gms
If m = 10g, amount of heat liberated by steam =10x540 =5400 cal
Let 6 be the final temperature of mixture,

mHZOSHZO(G =20) = Mgoqmly + msH2o(100 -0) = 100x1(6-20)=10x540+10(1)(100 - 0)
or 1106 =>5400+ 1000+ 2000 = 0=76.4°C
100.(8) Let power lost to surrounding be P

32-P
16 -P

dm dm
= 16-P= E s(10) and, 32-P=3 E s(10) = =3 => P=8W
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