
 

 

Answer on Question 57735, Physics, Molecular Physics | Thermodynamics 

Question: 

Substance 𝐴 has a higher specific heat than substance 𝐵. With all other factors equal, 

which requires the most energy to heat equal masses of 𝐴 and 𝐵 to the same 

temperature? 

Solution: 

By the definition, the specific heat is the amount of heat per unit mass required to raise 

the temperature by one degree Celsius. Let’s write the relationship between heat and 

temperature change: 

𝑄 = 𝑐𝑚∆𝑇, 

here, 𝑐 is the specific heat, 𝑚 is the mass of the substance, ∆𝑇 is temperature change. 

As we can see from the formula, less heat is required to heat a substance with a low 

specific heat and more for a substance with a high specific heat.  

Let’s take as the substance 𝐴 aluminum (𝑐1 = 910
𝐽

𝑘𝑔℃
) and as the substance 𝐵 – copper 

(𝑐2 = 390
𝐽

𝑘𝑔℃
). We also assume that all other factors equal (𝑚1 = 𝑚2 = 1 𝑘𝑔) and we 

heat equal masses of 𝐴 and 𝐵 to the same temperature of, say, 50 degrees Celsius. Then, 

we get: 

𝑄1 = 𝑚1𝑐1∆𝑡1 = 910 
𝐽

𝑘𝑔℃
∙ 1 𝑘𝑔 ∙ 50℃ = 45500 𝐽, 

𝑄2 = 𝑚2𝑐2∆𝑡2 = 390 
𝐽

𝑘𝑔℃
∙ 1 𝑘𝑔 ∙ 50℃ = 19500 𝐽. 

Therefore, we can convince from the calculations, that the substance 𝐴 requires more 

energy to heat to 50℃. 

Answer: 

Substance 𝐴.  
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