
Questions

1. How much heat is required to warm 400. g of ethanol from 25.0ºC to 40.0ºC?

2. What mass of water can be heated from 0.00ºC to 25.0ºC with 90,000. J of energy?

3. If 7,500. J of energy is added to 1.43 kg of iron (originally at 25.0ºC), what temperature will it 
rise to?

4. What is the temperature change for 500. g of each metal below, when 1,000. J of energy is 
added to each?

a) Aluminum

b) Lead

5. How much heat is released to the surroundings when a cloud 
containing 100. kg of air cools from 34.0ºC to 28.0ºC?

Finding Heat Change with q=mcΔT ChemistNATE



Answers         (Note: I made each question to have THREE significant figures)

1. How much heat is required to warm 400. g of ethanol from 25.0ºC to 40.0ºC?

q = mcΔT
   = (400 g)(2.400 J/gºC)(40.0ºC - 25ºC)
   = 14,400 J
   = 14.4 kJ

2. What mass of water can be heated from 0.00ºC to 25.0ºC with 90,000. J of energy?

q = mcΔT
m = q / cΔT
    = (90,000 J) / [(4.184 J/gºC)(25.0ºC)]
    = 860. g

3. If 7,500. J of energy is added to 1.43 kg of iron (originally at 25.0ºC), what temperature will it 
rise to?

q = mcΔT
ΔT = q / mc
      = (7500 J) / [(1430 g)(0.452 J/gºC)]
      = 11.6ºC

4. What is the temperature change for 500. g of each metal below, when 1,000. J of energy is 
added to each?

a) Aluminum ΔT = q / mc
      = (1000 J) / [(500 g)(0.891 J/gºC)]
      = 2.24ºC

b) Lead ΔT = q / mc
      = (1000 J) / [(500 g)(0.130 J/gºC)]
      = 15.4ºC

Moral of this question: Lower heat capacity = Easier to heat up

5. How much heat is released to the surroundings when a cloud containing 100. kg of air cools 
from 34.0ºC to 28.0ºC?

q = mcΔT
   = (100,000 g)(0.718 J/gºC)(6ºC)
   = 430,800 J
   = 431 kJ


