SCH4U												February 2016
Calorimetry Practice Questions - Answers

1. A 1.75 g sample of acetic acid, CH3CO2H, was burned in a calorimeter. The 1.00 kg calorimeter with a specific heat capacity of 10.89 J/goC contained 925 g of water. The temperature of the calorimeter and water increased from 22.0oC to 26.5oC. What is the molar enthalpy of combustion of acetic acid?


Answer:
	System
	Surroundings

	Acetic acid
	water
	calorimeter

	m = 1.75 g
CH3CO2H
mm = 60.05 g/mol
n = m/mm = 1.75/60.05
                = 0.02914 mol
ΔH = ?
	m = 925 g
c = 4.18 J/goC
ΔT = 26.5 – 22.0 = 4.5oC
	 m = 1.00 kg = 1000 g
c = 10.89 J/goC
ΔT = 26.5 – 22.0 = 4.5oC

	                                       qrxn = 
	             qwater                                            + 
	     qcalorimeter

	                                             =
	            mc ΔT                            +
	     mc ΔT

	                                             =
	  (925)(4.18)(4.5)                      +
	  (1000)(10.89)(4.5)

	                                             =
                                             =
	  66404 J  
  66.404 kJ

	                                       ΔH =
                                            =
                                            =
	-66.404 kJ/0.02914 mol 
= -2280 
[bookmark: _GoBack]= -2280 kJ/mol














2. A 3.5 g sample of quinine, C6H4O2, was burned in a calorimeter with a heat capacity of 3.43 kJ/oC and contained 1200 g of water. The temperature of the calorimeter and water rise by 9.0oC. What is the molar enthalpy of combustion of quinine?
	System
	Surroundings

	Quinine
	water
	calorimeter

	m = 3.5 g
C6H4O2
mm = 108.09 g/mol
n = m/mm = 3.5/108.09
                = 0.03238 mol
ΔH = ?
	m = 1200 g
c = 4.18 J/goC
ΔT = 9.0oC
	 C = 3.43 kJ/oC = 3430 J/oC
ΔT = 9.0oC

	                                       qrxn = 
	             qwater                                            + 
	     qcalorimeter

	                                             =
	            mc ΔT                            +
	     C ΔT

	                                             =
	  (1200)(4.18)(9.0)                     +
	  (3430)(9.0)

	                                             =
                                             =
	  76014 J  
  76.014 kJ

	                                       ΔH =
                                            =
                                            =
	-76.014 kJ/0.03238 mol 
 -2348 
 -2300kJ/mol




3. The molar enthalpy of combustion of sucrose, C12H22O11, is -5650 kJ/mol. A 100.0 g calorimeter with a specific heat capacity of 17.5 J/goC contains 500.00 g of water. How many grams of sucrose must be burned to increase the temperature of the water and calorimeter by 4.50 oC?
	System
	Surroundings

	sucrose
	water
	calorimeter

	m = n x mm
C12H22O11
mm = 342.30 g/mol
ΔH = -5650 kJ/mol
	m = 500.00 g
c = 4.18 J/goC
ΔT = 4.50oC
	m = 100.0 g 
c = 17.5 J/goC
ΔT = 4.50oC

	                                         qrxn = 
	             qwater                                            + 
	     qcalorimeter

	                                               =
	            mc ΔT                            +
	     mc ΔT

	                                               =
	  (500)(4.18)(4.50)                    +
	  (100.0)(17.5)(4.50)

	                                               =
                                               =
	  17280 J  
  17.28 kJ

	                                         ΔH =
                                   -5650  =
                                           n  =
                                               =
                                            m =
                                                =
                                                =
	17.28 kJ/n
l17.28 /nl  (absolute value since q is always positive and so is n)
17.28/5650
 0.003058 mol
n x mm
0.003058 x 342.30
1.05 g





4. What quantity of heat will be released when 3.00 g of carbon is reacted with oxygen to form carbon dioxide, (C(s)  +  O2(g)    CO2(g) ) given the molar enthalpy of combustion of carbon is -388.8 kJ/mol? 
What is the molar enthalpy of synthesis of carbon dioxide?

Notice that nothing is mentioned about the surroundings in this question.
When we are only referring to the system we have three formulas to work with: 
qrxn = l n x ΔH l			ΔH = qrxn/n		n = qrxn/ ΔH

Information given about the system:
ΔH = -388.8 kJ/mol           m = 3.00 g

Needed to find:  n and then  qrxn

n = m/mm = 3.00/12.01 = 0.2498 mol
qrxn = l n x ΔH l	
       = l 0.2498 x 388.8 l
     = 97.1 kJ

Since the above reaction can be called a combustion reaction as well as a synthesis reaction, and C and CO2 are in a 1:1 ratio, the molar enthalpy of synthesis of carbon dioxide is -388.8 kJ/mol. 
