
Transfer of heat S38 

 
1. a) and b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Jequilibrium = Jfinal(alcohol) = Jfinal(aluminium) = 37.0 °C 
 
 c) DUalcohol = calcohol · malcohol · DTalcohol = 2.43 · 103  · 0.266 kg · 19.0 K = 12’281 J = 12.3 kJ 

 
 d) DUaluminium = DUalcohol = 12.3 kJ 
 

e) DTaluminium = 
∆Ualuminium

caluminium	· maluminium
 = 

12'281 J
896 J

kg·K	·	0.0630 kg
 = 218 K 

 

Jinitial(aluminium) = Jfinal(aluminium) + DTaluminium = 37 °C + 217 K = 255 °C 
 
 
 
2. a) and b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Jequilibrium = Jfinal(alcohol) = Jfinal(aluminium) = 42.0 °C 
 
 c) Q = DUunknown substance = DUolive oil 
 
     cunknown substance · munknown substance · DTunknown substance = colive oil · molive oil · DTolive oil 
 

    cunknown substance = 
colive oil	· molive oil	· ∆Tolive oil

munknown substance	· ∆Tunknown substance
 = 

1.97	· 103 J
kg·K	·	0.395 kg	·	3.00 K

0.192 kg	·	27.0 K
 

 

    = 450 
J

kg·K
 (iron) 

 

  

€ 

J
kg⋅K

alcohol 

Jinitial(alcohol) = 18.0 °C 
 

malcohol = 0.266 kg 
 

calcohol = 2.43 · 103 
J

kg·K 
 

DTalcohol = 19.0 K 

aluminium 

Jinitial(aluminium) = ? 
 

maluminium = 0.0630 kg 
 

caluminium = 896 
J

kg·K 
 

DTaluminium = ? 

Q 

olive oil 

Jinitial(olive oil) = 45.0 °C 
 

molive oil = 0.395 kg 
 

colive oil = 1.97 · 103 
J

kg·K 
 

DTolive oil = 3.0 K 

unknown substance 

Jinitial(unknown substance) = 15.0 °C 
 

munknown substance = 0.1687 kg 
 

cunknown substance = ? 
 

DTunknown substance = 27.0 K 

Q 



KSA, 3rd grade S38 Transfer of heat sgamper 

3. a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Jequilibrium = Jfinal(petroleum) = ? 
 
 b) Heat flows from the warmer petroleum (Vwarmer, Jwarmer) to the cooler petroleum (Vcooler, Jcooler). 

After a while, at equilibrium, the temperature is Jfinal. The transferred heat is: 
 
  DUwarmer  = cpetroleum · mwarmer · DTwarmer = Q = DUcooler  = cpetroleum · mcooler · DTcooler 
 
 while mwarmer = rpetroleum · Vwarmer and mcooler = rpetroleum · Vcooler 
 
 and DTwarmer = Jinitial(warmer) – Jfinal and DTcooler = Jfinal – Jinitial(cooler) 
 
 substituting mwarmer and mcooler yields: 
 
 cpetroleum · rpetroleum · Vwarmer · DTwarmer  = cpetroleum · rpetroleum · Vcooler · DTcooler 
 
 Vwarmer · DTwarmer  = Vcooler · DTcooler 
 
 substituting DTwarmer and DTcooler yields: 
 
 Vwarmer · (Jinitial(warmer) – Jfinal)  = Vcooler · (Jfinal – Jinitial(cooler)) 
 
 Vwarmer · Jinitial(warmer) – Vwarmer · Jfinal  = Vcooler · Jfinal – Vcooler · Jinitial(cooler) 
 
 Vwarmer · Jinitial(warmer) + Vcooler · Jinitial(cooler) = Vcooler · Jfinal + Vwarmer · Jfinal  = Jfinal · (Vcooler + Vwarmer) 
 

 Jfinal = 
Vwarmer· ϑinitial(warmer)	+ Vcooler	· ϑinitial(cooler)

Vwarmer+ Vcooler
  

 

 = 
4.93	· 10-3 m3	·	37.6 °C	+	2.30	· 10-3 m3	·	11.5 °C

4.93	· 10-3 m3	+	2.30	· 10-3 m3  = 29.3 °C 
 
  

warmer petroleum 

Jinitial(warmer) = 37.6 °C 
 

Vwarmer = 4.93 · 10-3 m3 
 

cpetroleum = 2.1 · 103 
J

kg·K 
 

DTwarmer = ? 

cooler petroleum 

Jinitial(cooler) = 11.5 °C 
 

Vcooler = 2.30 · 10-3 m3 
 

cpetroleum = 2.1 · 103 
J

kg·K 
 

DTcooler = ? 

Q 



KSA, 3rd grade S38 Transfer of heat sgamper 

4. a) Q = ∆Uwater = cwater · mwater  · ∆Twater = 4'182  · 112 kg · 2.0 K = 936'768 J 

 
     DUporcelain = cporcelain · mporcelain  · ∆Tporcelain = Q = ∆Uwater 
 

     mporcelain = 
Q

cporcelain	· ∆Tporcelain
 = 

cwater	· mwater	· ∆Twater

cporcelain	· ∆Tporcelain
 = 

4'182 J
kg·K	·112 kg	·	2.0 K

846 J
kg·K	·	50.0 K

 = 22.1 kg 

 
 b) DUiron = ciron · miron  · ∆Tiron = Q = ∆Uwater = cwater · mwater  · ∆Twater 
 
     substituting 
 
     DTiron = Jinitial(iron) – Jfinal DTwater = Jfinal – Jinitial(water) 
 
     into the first equation yields 
 
     ciron · miron  · (Jinitial(iron) – Jfinal) = cwater · mwater  · (Jfinal – Jinitial(water)) 
 
     ciron · miron  · Jinitial(iron) – ciron · miron · Jfinal = cwater · mwater · Jfinal – cwater · mwater ·Jinitial(water) 
 
     ciron · miron  · Jinitial(iron) + cwater · mwater ·Jinitial(water) = cwater · mwater · Jfinal + ciron · miron · Jfinal 
 
     ciron · miron  · Jinitial(iron) + cwater · mwater ·Jinitial(water) = Jfinal · (cwater · mwater + ciron · miron) 
 

     Jfinal = 
ciron	· miron	· ϑinitial(iron) + cwater	· mwater	· ϑinitial(water)

cwater	· mwater	+ ciron	· miron
 =  

 

     = 
450 J

kg·K	·	21.0 kg	·	(–12.0 °C)	+	4'182 J
kg·K	·	112 kg	·	40.0 °C

4'182 J
kg·K ·	112 kg	+	450 J

kg·K	·	21.0 kg
 = 38.97 °C = 39.0 °C 

 

  

€ 

J
kg ⋅ K


