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111.(B) Temperature of room is not changing with time, then rate of heat produced due to resistor equal the
rate of heat current through window,
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112.(D) H through the rod will be same as through the element
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113.(C) Total energy received per second
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115.(BCD) Heat flow will always be from higher to lower temperature.
Hence, @, in rod AB, Q, in rod BC with both be in clock wise sense while Q5 in CA will be in anti-
clock wise sense.
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116.(D) Under steady state conditions, the temperatures at all sections in the system remain constant and

maintain a constant temperature gradient for a given material. The temperature gradient in copper,
aluminium and brass will not be same however, the rate of heat conducted across all sections
whether in copper or aluminium or brass will be the same.
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KA(T, - Ty)

117.(A) Since heat transmitted per second in the steady state is Q = and the dimensions of

copper, aluminium and brass rods are identical, we must have
K (100 -T,,) = Ky(T,,, — T,,p,) = K3(T, — 0)

where K, K, and K4 are thermal conductivities of copper, aluminium and brass, respectively, and

T,, and T, are the steady state temperatures of copper-aluminium and aluminium-brass

junctions,
Now, K, =2K, =4K4 (given)
Hence, 4100 - T, ) =2T,, —Ty) =Ty
Solving for T, and T,, we obtain, 14T, =1200
1200 . 2 2 x 86 .
= T,=——=857=86C Also T =T = =57°C
14 3
118.(A) See solution above.
119. A-P, R; B-S; C-Q; D-S

Initially, both temperature and area is more at A. So, the rate of flow of heat is maximum at A. At
steady state, rate of heat flow is constant for all cross sections.
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At steady state, T is constant for every cross section. Hence, E =0 at steady state.

120.(12) K, =2Kp =2K
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AT = temp difference= 36 —-24=12
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