Question
Your Styrofoam cup weighs 6 grams. You put some water in it, and the partly filled cup now weighs 91 grams. The water's temperature is 18°C. A large glass marble that weighs 35 grams is moved from boiling water and added to the water in the cup. Soon the water in the cup is 47°C. What is the relative head capacity of the glass (marble)?
Solution
From the data we have;
Mass of cup= 6gms
Mass of water (Mw) = 91gms-6gms=85gms.
Initial temperature of water=180C
Mass of Mable (Mm)=35gms
Final water temperature=470C
Now the specific heat capacity of water will be
=Mw*C*Tc
Where Mw=mass of water
Cw=specific heat capacity of water= 4200j/kg
Tc=Temperature change
But we know that Heat gained=Heat lost
Thus in this case, water will gain heat, while the hot Mable will lose heat, thus our heat capacity
Heat capacity=Heat gained=heat lost
Mw*Cw*Tc=Mm*Cm*Tc
But Tc (temperature change is common, thus its eliminated), and our heat capacity becomes
Mw*Cw=Mm*Cm
85/1000(kg)*4200J/kg=35/1000(kg)*Cm
375J=0.035kgCm
Cm=375J/0.035kg=10,200J/kg.



