
Unit 2 Matter and Energy      Name _____________________ Block ____ 

Specific Heat Practice Problems      

 

 

1) Calculate the amount of energy required to raise the temperature of 73.2 grams of water from 23.1˚C to 98.6˚C.  

(Specific Heat of Water = 4.184 J/ gˑ°C)  

 

Raising the temperature means heat is absorbed, so Q is positive. 

 𝑸 =  𝒎 ∙ 𝑪𝒑  ∙ (𝑻𝒇𝒊𝒏𝒂𝒍 − 𝑻𝒊𝒏𝒊𝒕𝒊𝒂𝒍) 𝑸 = (𝟕𝟑. 𝟐 𝒈)  ∙ (𝟒. 𝟏𝟖𝟒 𝑱𝒈 °𝑪)  ∙ (𝟗𝟖. 𝟔 ℃ − 𝟐𝟑. 𝟏 ℃) 𝑸 = + 𝟐𝟑𝟏𝟐𝟑. 𝟐𝟗𝟒𝟒  𝑱         𝐬𝐢𝐠 𝐟𝐢𝐠𝐬 →  + 𝟐𝟑, 𝟏𝟎𝟎 𝑱   𝒐𝒓 + 𝟐𝟑. 𝟏 𝒌𝑱 

 

 

2) The specific heat capacity of copper is 0.3845 J/ gˑ°C. If 245 Joules of energy is required to raise the temperature 

of a sample of copper from 25.0˚C to 50.0˚C, what is the mass of the sample? 
 𝒎 =   𝑸𝑪𝒑  ∙ (𝑻𝒇𝒊𝒏𝒂𝒍 − 𝑻𝒊𝒏𝒊𝒕𝒊𝒂𝒍)  

𝒎 =   +𝟐𝟒𝟓 𝑱(𝟎. 𝟑𝟖𝟒𝟓 𝑱𝒈 °𝑪)  ∙ (𝟓𝟎. 𝟎 ℃ − 𝟐𝟓. 𝟎 ℃) 

𝒎 = 𝟐𝟓. 𝟒𝟖𝟕𝟔𝟒𝟔𝟐𝟗    𝒔𝒊𝒈 𝒇𝒊𝒈𝒔 →   𝟐𝟓. 𝟓 𝒈 

 

 

3) A 30.0 gram sample requires 930 Joules of energy to increase the temperature by 25˚C. What is the specific heat 

capacity of the sample?  Identify the sample using the table to the right. 

 

 

 

 

 

 

 

Note:  T means the CHANGE in Temperature.   When using a  symbol,  

always measure the change by calculating the FINAL minus the INITIAL. 

 

 

 

Element Specific Heat (J/g·°C) 

Beryllium  1.824 

Sodium 1.224 

Magnesium 1.024 

Aluminum  0.9025 

Calcium 0.6315 

𝑪𝒑 =   𝑸 𝒎 ∙  ∆𝑻  
𝑪𝒑 =   +𝟗𝟑𝟎 𝑱(𝟑𝟎. 𝟎 𝒈)   ∙ (𝟐𝟓 ℃) 

𝑪𝒑 = 𝟏. 𝟐𝟒  𝑱𝒈 °𝑪     𝒔𝒊𝒈 𝒇𝒊𝒈𝒔 →   𝟏. 𝟐 𝑱𝒈 °𝑪 

 



 

 

4) A 10.0 g brass sample is heated to 82.3°C and dropped into a calorimeter containing 25.0 g of liquid water at 

22.0°C.   The accepted specific heat of brass is known to be 0.377 J/g·°C.   Calculate the final temperature of 

the mixture?  (The specific heat of water is 4.184 J/g·°C.) 

 

Note:  Based on the Law of Energy Conservation, the amount of HEAT absorbed (+Q) 

 by the water is equal to the amount of HEAT transferred (-Q) by the metal. 

 

 +𝑸𝒘𝒂𝒕𝒆𝒓 =  −𝑸𝒃𝒓𝒂𝒔𝒔   
 +[𝒎 𝒘  ∙ 𝑪𝒑 𝒘  ∙ (𝑻𝒇𝒊𝒏𝒂𝒍 𝒘 − 𝑻𝒊𝒏𝒊𝒕𝒊𝒂𝒍 𝒘)] =  −[𝒎 𝒃  ∙ 𝑪𝒑 𝒃  ∙ (𝑻𝒇𝒊𝒏𝒂𝒍 𝒃 − 𝑻𝒊𝒏𝒊𝒕𝒊𝒂𝒍 𝒃)] 
 + [(𝟐𝟓. 𝟎 𝒈)  ∙ (𝟒. 𝟏𝟖𝟒 𝑱𝒈 °𝑪) ∙ (𝑻𝒇𝒊𝒏𝒂𝒍𝒘 − 𝟐𝟐. 𝟎℃)] =  − [(𝟏𝟎. 𝟎 𝒈)  ∙ (𝟎. 𝟑𝟕𝟕 𝑱𝒈 °𝑪) ∙ (𝑻𝒇𝒊𝒏𝒂𝒍𝒃 − 𝟖𝟐. 𝟑℃)] 

 

 

The Key to solving this problem is to recognize that  𝑻𝒇𝒊𝒏𝒂𝒍 𝒘 =  𝑻𝒇𝒊𝒏𝒂𝒍 𝒃. 

 

 

 𝟏𝟎𝟒. 𝟔 𝑱°𝑪 ∙ (𝑻𝒇𝒊𝒏𝒂𝒍 − 𝟐𝟐. 𝟎℃) =  −𝟑. 𝟕𝟕  𝑱°𝑪  ∙ (𝑻𝒇𝒊𝒏𝒂𝒍 − 𝟖𝟐. 𝟑℃) 

 𝟏𝟎𝟒. 𝟔 𝑻𝒇𝒊𝒏𝒂𝒍 − 𝟐𝟑𝟎𝟏. 𝟐 =  −𝟑. 𝟕𝟕 𝑻𝒇𝒊𝒏𝒂𝒍 + 𝟑𝟏𝟎. 𝟐𝟕𝟏 
           +𝟑. 𝟕𝟕 𝑻𝒇𝒊𝒏𝒂𝒍                       =  +𝟑. 𝟕𝟕 𝑻𝒇𝒊𝒏𝒂𝒍  
 𝟏𝟎𝟖. 𝟑𝟕  𝑻𝒇𝒊𝒏𝒂𝒍 − 𝟐𝟑𝟎𝟏. 𝟐 =                               +𝟑𝟏𝟎. 𝟐𝟕𝟏 
 +𝟐𝟑𝟎𝟏. 𝟐 =                            +𝟐𝟑𝟎𝟏. 𝟐 

 𝟏𝟎𝟖. 𝟑𝟕  𝑻𝒇𝒊𝒏𝒂𝒍 𝟏𝟎𝟖. 𝟑𝟕                     =                               𝟐𝟔𝟏𝟏. 𝟒𝟕𝟏𝟏𝟎𝟖. 𝟑𝟕  

 𝑻𝒇𝒊𝒏𝒂𝒍 = 𝟐𝟒. 𝟎𝟗𝟕𝟕𝟑 ℃ 

 𝒘𝒊𝒕𝒉 𝒑𝒓𝒐𝒑𝒆𝒓 𝒔𝒊𝒈 𝒇𝒊𝒈𝒔 =  𝟐𝟒. 𝟏℃ 

 

 

 

 

 

 

 

 

w = water 

b = brass 


